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Abstract of corresponding document: WO9420617 

Nucleic acids encoding human neuronal nicotinic 
acetylcholine receptor alpha and beta subunits, 
mammalian and amphibian cells containing said 
nucleic acids, methods for producing alpha and 
- beta subunits and recombinant (i.e., isolated or 
substantially pure) alpha subunits (specifically 
alpha 4 and alpha 7) and beta subunits 
(specifically beta 4) are provided. In addition, 
combinations of subunits (i.e., alpha 1, alpha 2, 
alpha 3, alpha 4, and/or alpha 7 subunits in 
combination with beta 4 subunits; or beta 2, beta 
3 and/or beta 4 subunits in combination with 
alpha 4 and/or alpha 7 subunits) are provided. 
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3 . DNA(±, @S?IJ#^- : 6 Kmiftz 757 8£ge?0 <b t < 14* n - >-HnAChR a 4 
. 2 (ATCC^x#^- 6 9 2 3 9 ) K X o T 3 - F 3 fl%> T $ J WlWM £ 3 - Fi" 
$7t«4DNA<7)5 ' J* ^ U-^-f- Kt&«* n- >HnAChR a 4 . 1 (ATCC^^f:-^ 

6 9 1 5 2) i:J:cr3-K$^7^ /M?)J£3- Fi"& T^^Jl2J coDN 
A 

3 - 2 0 5 6) Kift V> -Cfc L < Ji, * n - >HnAChR tt 4 . 2 (ATCCg^ 

##6 9239) <o««3 - A#^*K«j^^ffi^J^Sv>^^#-e/N-r r 

'J^Xti^, * ^:{±DNA(7) 5 ' X ? V* * Kj&«* n - > HnAChR« 4 . 1 (ATC 
9 1 5 2) K#X^S9!HCWv»gRj|6*#Tt^-f r«J ^ 

5. DNAtf, BB?rj##: 5 Hfttffc** K 1 73-2056, 4> L < ti 
^ n - y HnAChR « 4 . 2 (ATCC^x#^ 69239) <D a * ^ - Fi¥ A#t * 
®S«JH|WI— ^ l^*?- K*^TT**». 4 fcliDNA?) 5 ' ^ ^ V-fr^f- Yifiir n — 
>HnAChR a 4. 1 (AT0C£X#-§-6 9 1 5 2 ) 05 a 4 3 - KJ*A#fc*Rfl«Jfcpa 
-Offifll**"*-* r^^«2J coDNA. 

6. h {4 a7 t/J- - -y h-C** |"fll$£ 1 J (TjDNA. 

7. dnaco^ ? p^-^ syij^-f- : s ^n \ftzr 5 ymee^i £3- F-ra 

TW*^6J (^DNA. 

8. DNAcoj5? * U**- Ktt. SB^-f- : 7 M»iffc*SWt^3- F§2?!| (* 

^vif F7 3 - 1 5 8 D uss^5g«i*#-e^-f ry ^xt* r»*«6J 

<7)DNA 

9 . DNAcOJ? * V^-f- Ff4, @£?lJ#-5§- : 7 \^%\ftz%? V*?- F7 3 - 1 5 8 
1 t^fJWHra— OJi * K£?IJ TW^^6J ^)DNA. 

10 . n Fttgttt-afVtT-tf^^W^ft^^tr^y h£n 
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11 DNA^jt ^ uff- Ktt. BE?!I#-^ : 1 2 fc»»f>fc7 5 /BlffiyiJ* 3- K-r 
& r»*« 1 OJ <7)DNA. 

12. dnao ji * w*^Kii, ffivm^ : 1 1 K»»X"rt:*Hfl9fc£3- FEjnj ( 
5^U*tK8 7- 1 5 8 3) i:^^ii*#f/WrV^Xt4 rtf^H 1 
OJ (^)DNA. 

13. DNAco;* ^ Kf±, HByiJ## ; 1 1 U^tffcJt^ V** K8 7 - 1 5 
8 3 t*K6«JlC|l— <DX ? FEBI rm^JllOj ^DNA. 

1 5 J 0*fflJi£. 

i7. ^ya^-y i^fi/94^t>a!^3*L4 rut^ua 5j <?>nm. 

is. p*y httpA*l-7x.-v h-c&s rit**i 5 J co*fflJI&. 

JS 1 4 J <^$BJ&. 

21. 3 ^ httg*fflfl&14~n^>147*^;i'3 'J y^W<r> a *t-fa.=.»j 

^JM 2 1 J 0«BJ|&. 

23 atyaijUi, ai , a2 , a ,, a4 , a , J \$ a 7 £>jg^ £ T 

m^JS2 i j <omnk. 

24 at-Za-y Hi, a 4 t tztt a?frbM1R2tl2> [m^R2 lj C7)fflj|&. 
25. i; h ajfeitfl; h^ 4 t7a-7 Kti^S-^ttS Tit* 
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s 2 1 j <Dfflm. 

r <o m&, nmrnrn n&w » k ttufflia t - -c * * *«#jir0j& »* - 3 > 14 r 

31. SMC, fpt £ < t & if^t vnBm^H-^^y^r-t^^a y 
3 y 

32. x. t h #ig»Hiai«fe- 3 f - > 14T -b f- ;v 3 y > /3 a +)- 7*3- 

33. m*m3 2 j ^^^7 h*»e>*sjsMfex.i: h#Mm^"3^->^ 

7-bf^n y 
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zvm&^zfflfe-r&jjmz&^T: (a) rst*3tij <d&%< t i> 

y < ti> H(7)^7*a^7 h^n- f-t&dna, jfcij^n 

kfflmvk*M*mmma&*i~&xL, u) ig (a) o«w&«t»w#g«iifctt- 

36 |^t^O#SJffflJ!ai4^.a^>"|4T-fe^JVa y >§W7a-7 h&itf 

^<^ja^-fr*i^5er*^ffit*5v»r (a) tm&m 1 o j <7>^£ < t 1 s^dn 

#*<^fc <it lMcOa^^-^ h =r - Ki"*™A. i fcf4^*i t 

KM* Km\L, (b) Ig (a) 0^fflfla+^#^«BI&'tt-=r^>"|4 

37. 1 J <?5DNAH iota- K?*LS#S!tmRNA. 

38 r»*« 1 OJ <7)DNAKJ:oT3- K$*L4^«|mRNA. 

39. rm^^3 7j ^mRNA^^w-r^fflfla. 

41 Ml&(4 $ t» £ h #H*B!I&14- af'/ttT-fcf^a'^ £##0 p V 7a 
- 7 K-T^mRNA^-g-^-r^ rm^^3 9J OfllJfe. 

42. ttli$t,Ct: hWSUHBJI&tt-nf-^ttT-fcf-^n y yg&focry a f7a 

43. rm^^2 9J <Z>* >'*?n$tzl±Z<Dfb&W^frlzttLTfk&2tlt:tii 



(6) ^¥8-5 0 744 1 



C7) ^S¥8-50744 1 

(NAChR) SmM<D U 2f > K«#tt5&§*7 T S »J ft 

T^i [Stroudf, ( 1 9 9 0) Biochemistry 2_9_ : 1 1 0 0 9 - 1 1 0 2 3) 

-3f>t47W)^'j>» (NAChR) ji, ftjgffig «fc ^gttg£<7) 

ny> (ACh) £ offlSf^ffltJ: oT#H£ j8&<7>M43 i^SWM^v'ty^ 

^3V>4$# (NAChR) £Jil**fcHJ-7\x.=.y r **ff«£-r*^"C«^ *NAChRja. 
fiEfe (Tftfc*), t/^.;K?)M) *«»«ti, ^^^NAChRliggt,^^. 
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fcm&-?2>&W) ff> K<7)ftfflt:So'^TlSI? HX^Z. ittA.it. *Mllfijig 
+ (kd) ^iitL, Hfc iitfc^fc «k o T 3 - *IT 

f trnziftm-rz t, m^-^^-ym^^ti- h u 9 *>*fc<rr*. 

h. e^t/a^yF, a /? 5 ^ y h , « S y *t -fa.- y h i tz it a d 

#liftlt>*LTi^4v' [Kurosaki ( 1 9 8 7 ) FEBS Lett. 2 1 4 : 2 5 3 - 2 5 
8 ; Camacho^ ( 1 9 9 3 ) 3-Neuroscience 1 3 : 6 0 5 - 6 1 3 ] . i^lCS 

l , mtm^n^mm^^ ( nAChR) { j t ^^-.^11.^11,^^ 

jg^-T * f g# £ i> tz & ^ £ rt^flg SEW 3 ttT v> *> *> »t W * ^ — *fc « 

-tZ>Zmftl<D*t7'a.~y hit, ZUhfrQifSLLtz^-^ > * )V<r)ffim.K&^-t2> 
ISO. ^-ti^<7)ACh|±^^ (j /cii^c^fri) ttiSsM#H r«j6J ^T^- 
P3 £ < <; 2T > KtftfF'te^ * > r V * )VT~$> & WSJfflll&ttAChR (nA 
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3 *L4 NAChRii^fgetJ U J*4 * t LtHTJwIH t, j^U S *LT i/» 4 . £ W«ll6fl5 

Lti'oT, U #£fflJ!&14NAChR* ^ - y h ft -r *i * a - K-*- * jR» , 

9 &^7\x- h £^tf&&/t*BJi&*3 J: O^ft t> 4>feMft3 ft* g^#<7> 

h #0*fflfl&tt- af> '|*AChRi3 j; Qf^fSt 3 ft* «SL< liffif ft ? ft ) h 
#SiWfl&tt -nf7 ^AChR-y- y 3. - 7 h £ & 2>. (7) J: & 

^t7a-7 h£3- K-r*«**HMtu f^fi^ifj^cniti:* 
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cl tidies as* ^iftii, WMm&xvmt^mmzz bi^m-tni* 

3-Ft?,#I?*L 3 *i *» . fc < , #jK«BJ3ai4NAOiR^) t h a 4 , 

ASft/c, *8j«*Kffi«?>DNAS fcfiRNA) £ J: oTn- KStii Hi 14 2 
fit ± <7> nNAChR-if ^ y h + Z> W^kMWmm,^ 3 f" > 'ftAC 

*L* . CI <D «£ -9 Jflrfflmti t X. tf. DNAco^g" f t h NAChR+j- h jo J: Cflfi 
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ggttis J: :/,3.-? h<*>ffl$I^K*|ft#-a-* j?rg<7>£# 

fttra- v h* s fUfflT&tL»f, ^©Sgfttr^'f ^uwtsii^f© 

* «fc CF&fL IBftlJttlc is »t & ) fr*ir *3 «t 0*l&giSf « £ * - * - 1" * $&«8i&iHKt: ^ 65 

- >^-e^ti(f, %ii&fo*t-?s>4 y#^a<j£4 /^fi^B#^ati^^o 

Wttf f> *l , 1 4 Ji 2 « AU± o ^^#-9- r 9 4 -f t m*> T# H ft K ffiS 

ii^L *:*.»ksi <nmy>i*T Jwof^** f Bri6 n # & . 

11 1 12 2 ocopO^/yn-t - ^ -^-^>C7)^^ ^ pOW- T 7 — 2 £3 <£ O'pCMV 
-T 7 - 3 OfWISMiiaSrli^*. 
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*3*lfcDNAfco<,*Tffifc3*l4. y-b>v-r-RNA (mRNA) £ «fc tfiifc 

x_ Maniatisf, (i 9 8 2) Molecular Cloning: A Laboratory Manual f Cold S 
pring Harbor Laboratory Press, Cold Spring Harbor, NY0H8J 

jl- y h {±ACn^^^-^-^NAChR<o-9-yji-r. y P -c*a>. Deneris^ [Tips (1 9 
91) 1 2:3 4 - 4 0) *U«tt5gnNAChlfcj- fo.-y M; r a J tf>£/6*t!l^ 

jr- - 7 r [Nodas, (1 9 8 2 ) Nature2 99 1793-79 7 #BSJ <£>v*7M 
> 1 9 2 is itf 1 9 3 tiplfy^j^ >»«#i:Io'< ^"Cii. 
*W*BlFTfflu>f,n* tt *)r73.— y Mi, ? ft^nNAChR^ a ^ 7 
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S^ttoy-^tti. ^^7^^Mn- K-r&DNAifctiRNAji*5lK 

* W«B*-Cffl »/» *b 7 7 7 ^ 7 ^M#<?)^fi *V A DNA<7)— >M5¥#?>^S!J 
5 y m@B?!l * *> o NAChR+j- rar. ? h £ n - i b K £ & . 
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81.5«C-16.6 (loft 0 [Na*] ) +0.41 (%G + C) -600/1 
"Pfiltt-rS*. 5W». Kt^wr'J KO*S"C**. T-fiE 

BJ**ni>-a«i%teTl-*4Sfc*Jl - l. 5rfoftTt4. 

(1) *5</>9l*iJKtt. 0. 0 18M Nad* 6 5rt^^A^7'J KSrBflt 
-fZ>®MW?\<r)fr<F>^4 7'J ^ 4f- ^nrtgHT&aMt^iti^-f & ("f-'Sr 
*>"fc. /'J K* f 0. 0 1 8M Naa4> 6 5 t^$jEt**llf . **Ui££ 

{i^txff, 5 0%*W7U', 5XfVAjH-^, 5XSSPE 0. 2 %SD 

s+ 4 2 "C-cctvw ry ?*-r -tf--> 3 ov^to . 1 x sspe& j: ^ o . 1 %sds 
+ 6 5*C-e^)i5fe}^m:oTMtt-c^*. 

(2) *^J£ 0^6^50%*;^ 75 K, 5XfV^hi», 5 X SSPE, 

0. 2%sds4t 4 2 < c-e^/>-r yy ^-r-tf-v 3 >, ov>-eo. 2xsspe, 0 . 

(3) ffi^Sj&MJiPHt 1 0%*W75 K, 5 XfV/>A/ 6 X SSPE 0 
. 2 %SDS4i-e(7VW -ry ^>f 3 >, out IX SSPE, o. 2%SDScp5o 

f > h j#^#3 «t tfSSPE ( £ t x. ff , Sambrook Fritsch & Maniatis in : 
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Pr 
ess, 1 9 8 9#I) ltm<D&M%;^ /U ^-f-tf--> 3 > El« , * 

tt*«-»0«W«#^»iJ: <*a*>*LT^£. fc£x.tf, SSPEfi, pH 7 . 4^)'J>I 
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®.ffiO. 1 8M NaCI-e^,^. SSPEtf 17 5. 3g<7>Nad, 2 7. 6 

g <75NaH,P0 4 i3 £ tf 7 . 4 g c^EDTA^ g 0 0 ^ L . PH£ 7 . 4 Cll 

Lo^-e^$-ljDAT 1 L i: Ltz 2 0 x^^^t LTl^t^ £ t ^nT & 
. Ty^)V h feM [Denhardt ( 1 9 6 6) Biochem.Biophys.Camiun 2_3_ : 6 4 
1#H8J tti, ?zbz_lf, 5 g<?> Ficoll (4 o OM, Pharmacia LKB Biotechnolog 
y.INC, Piscataway N3) , 5 g<0*''J t'-M'n'J 5 g<D*5 vMTfT ^ 

> (#®V ; Sigma, St. Louis MO) £ig£-L, 5 0 0 ml i: L, ^ilLT 
mi^titl. tfcfc J: «J 5 0 x«#i8?Sfc L TP 

^KJ tfi, rfflieiftj se^o. i-&fc^#M«K^$;ftfi#$ft£»JA rna 

^;li^>A^gt ^ n ->'- fc^-T £ ME^^*!*^ £ tiff* 

&&r&tz&^s&Kmm\~mt-$-z>. t<K, mtmMm%®mii*mm 
it, tztz. mmmm<?)m<v$mmm k x & t tz \±mn?m<n m c^m 
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-af'/ttr-tfX'ayj'^frt^a-y h£a- Ki-*DNA*jfe^i-2,. i 
<7)i-)*DNA}i#<<7)^j£T, fctx_»2: 

-?-c7)DNA(iATCC$x#-^6 9 2 3 9fi LTlFIt? ft/L^ n- >HnAChR ff 4. 
2 iota- K3*i*T3 y»E8l*rn- K1"£, 4 fcl* 

^(7)DNA^)5 ' * * i^f- Kfi, ATCC^A#f 6 9 1 5 2ft LTffftSft*: 
^ n - y HnAChR a 4. 1 cioTn- F?HI,75 ; $@2^!J £ a - K"T & i t K 
<fc 19 #'l£o*lt£ - t § £ . 

mn#&-e$J4 Lv> tt 4-n- FDNAJi^oJ: ? K, 

^c7>DNA{ige?iJ#^- : 5 tc»»ffca- KE9U (#S L < Ht*<BfcR«ifc#=i- 
FSe^J, t4fc^3«^^f K 1 7 3 - 2 0 5 6) KJa lf»Ri*ftTK-'W "T V 

u->HnAChR a4 . 2 O a 4 - 3 - K»A#OE9« (ff i L < lif ©^fiWi:^ 

-?-<7)DNA(7) 5 ' X? Ftt&\,>#m4kWT\Z.KKCg:Xm^6 9 1 5 2ft 

¥4 XT* § & £ t CJ: 19 #t£o*lt & i t ^"C § S . 

E?!l#f : 5 fcfcJffcn- ("f **>^-5-<*>* ^VtfKl 7 3 -2 0 5 

6) t^M&Jlzm— ? KEyy**i-*DNA, 
ATCC £A#f6 9 2 3 9ft L T^ftS *l7t * a - >HnAChR a 4. 2 (7) a « - 

ATCC tAff 6 9 1 5 2ft It^Jllfc^ n- ^HnAChR a 4. 1 <7) a , - 
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v>-£fcT{f J:^**, £<7)J:-5 ^^7-9^X^M#li±5Ec7)DNAt{5tJi 0 0% 

"5 ^DNAji^ < <7):&i£T\ Tttxti^^DNV)^^ ^ K(i£3FiJ## : 8 
%\f tz TAJ Wt^\\ *3-KtSitKJ:D #'l4o~*t l>it £ £ . gtf*&-C 

U'«7-3- KDNAjigB^!l#-i- ; 7 fcfctffca- KE8I (#4 L < J4^<7>* 
RflSfc^a- KE3HI. ^^Wf K7-3-1581) fc*v>K*l&*# 

»W©«»-3- K»lAttE3ni## : 7 C»»ffe=i- KE90 (tife^, 

l/*f K7 3- 1 5 81) t3Sg£K>K|B]-c7)jz ^ V*-?- KE91I * *> oDNA^ L T# 

St,, h^^7^X»t L T £ £ & <7) »t *l , a?~ 

S/-*<>TWrj:v»j&«, i<7)«t ^DNA{i_h^coDNAt l 0 0%<O^n->*-(7) 
->> U-bgtx) i:^t4ui«?*iS. a 7*r7^-y h £^-frAChR<7) 

v$£t£2 i o a* $> 2 i 7ii a -bgtx^^^^m^^g^-e^s t>*L* C 

tz t X.»f , Chargeauxt, (1992) 1 .3:299-301 £JB0 . 
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fflyFZtltz'J?* < t fc-o^nNAChRrr- KDNA (U< filFR £ ftfc * cr - > ) 
K'W /'J ^-fX-r^DNAic J: 0 T3- K£ nNAChR-y- y - „ h£ig;|J£-r& 

y h ^ > 1 1 *g W^r^J * ^ n -7 - ^ *f f ^ . *:/?>f *SfcJH*£ a- 
Ki" & DNA^ fz fi RNA{i , CL i K jk® S *l * DNA* li RNA t <7>^tt«J * v - 

i 9 ^DNA(±^ < co^ffi-e, t ^tf-e?) 0 ^* * U:*?- Ka«E?!l## : 121: 
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ltZ<D&%toK-kx- h*mm. ffrfc*.** K8 7 - 1 5 8 3) fcft^JR 

L< {iRNA{*iiJCjS^Si jtfcDNA<> L <'liRNAfc##fi<jBEyiJlc 9 0 

n ->•-*• fcTtf J:^5fr s , Cicoct «? ^DNA{i±iE<7)DNA<!: i5« 1 0 0 %^)*tny- 

h *m*fflJj&'&- 3 f - > <&AChR afeitF^trar.-; h Sr 3 - K"T * DNAfi , 

99-*, *W*ffl*fcH*3ftjfc™A (E^l^ I 5. 7 4 tz it l lowfji^ 

(/:tx.tf, ATCC§#^-^- 6 923 /cfi 6 9 1 5 2 -if) t?X 

7* jv . mm mm * \±m%jhtz t x. t h #»^j&m*ebj^imr 3 2 ( atcc§ 

V - * 7*n - ? <) - =- V ft £ & . 

£d-efflv»t>*i*:/n-7'ii, E?U#-fp- : l, 3, 5, 7, 9 <> L < W: 1 1 <£> 

CC^##-^6 9 2 3 9^Jfcli6 9 1 5 2t) ©«fi:8ft *l£ft7g:<7> 1 4 *£S 

«*fctt. Btftji K> >f KtSttS 5 ftSifi?!), #fflJ]£i*];v-:/£3- 

>*'dK-» (« - bgtx) * . 7^12 10-220 (iii^ 
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l:J:o Tit £ *l& DNAfc «fc 0 s 3 - K $ tlfc * > ;\' * JJ t <aJfc«U «t o T I^SeT? 

j j*? n- y<omm^. $tzm%&wmm.i®Lfrt>m$kztitz9'( r? v-**? 

-f X&Jtfta#&&9!£> z. kWX&2>. Zhiz, A^ij^t'-/3 

i- ^<t <o -9- /a - -y htf-t^xv nmmm $ tz i * -r ^ x <?> & x-ztm s k & 



(22) ^¥8-5 0 7 44 1 

, t hco«4^J:C/« s =F- KDNA^^^-^.^^^^.^^ ^ h ff as , tt7 fcj: 
^- : Ca 127), a^W]?^- K^£#&T&£#O^^S^?tt 

<*, Wadat, ( 1 9 8 9) 3. Comp. Neurol. 284:314-33 5#«0 . L 

56^ 7t. ^^^^ h atpv-yftftmiz fil7^75 ';-7}^#^tL/c 
. i"**J^ t h&JiZFyy Mi 3s It & ff 4-nNAChR-^^- - 7 j. <o53-/fr t±^r < H 

9^ rfitSflc 3 ft, JB#t^S < ft* CNS- 

M^T'jl- 7 l~t#;L£>ft& [fc Boulter^ ( 1 9 8 6 ) Nature 3 i 

9: 368-374; Boultert, ( 1 9 8 7 ) Proc. Nat "I. Acad. Sci. USA g 4 : 
7763-7767 ; Wadaf> ( 1 9 8 9) 3. Camp. Neurol. 2 8 4:3 1 4 -3 

t7a^^ h £ - K-f * ^ n - > fiJRH-ffi) fc, « t ^ t'-^fgtt- rz -f- >1&T± 
f*n'J >§##?>|&5m&^£$&^3ftTWcflg#9-'f 75 'J - is X tfD*m 
ti&frb&hiltz itzt^ii, Gottip> (1 9 8 6) Biochem Biophys.Res.Carmun 
. 1 3 7: 1 1 4 1 - 1 1 4 7, *J: c^Clementi (1 9 8 6) 1. Neurochem. 
47:291-297 $J!!l] . 

7'^ a;t7a^7 iSflSCM? *L4 i *LTV>J 



(Seguelafx, ( 1 993) J.Neurosci. 1 3:5 9 6 - 6 0 4 #HSJ . tf a; f 
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yj.- -v h £ n - ki-&dna£ t y%m »; - (ixio*'jn>ft>i> 

) ?}^^ u-^>^i-i,^(ifiJc3»L^^o^. f <^^tC, k h NAChR a 7 

# I^H « T'ffl (/ > <b *l & it: lift* DNA^ J; i^RNAfiSlv^ I- |W| H"C% ft 
^ii:tttl>tf i: fiUfc&^V A + ^^S^^ttJ SftsDNA;* £tfRNA£t; 

PIpBJfg^^^^«jyn^7>Hf^#LTl*lH <BV"*<r>%>m * W iff * tc it mt S ^ 

r-Mwrtg^ ^ * ? - is <k e v - a t£* * * - i * wtra 



(24) t$*l¥8 - 5 0 7 44 1 

^Tn^-f (CMV) ^n*-^-^^-, £ £ k. tfpCMV, pcDNA 

SK. te-&-*J:t«|E^H46fS1ft*il»i-aEyil4:ftL^4. i *i <b(7>E?!ll±v- x 
KWi < B^-Cfc h^>x^'S)< HT-^tt^'I^T^oT J: :/n-*- 
<*>Hitf*>ttJtfcJ: 9, **»l?"{»iIfl9T"{>J:w. *^«*H:iLTffiffl^ 

<*>»|RB!4& (-T**?*,x^- M 3 K > i rt: fcME¥ *> t < »±Hf{m>1* ti^P 

* ^ithy^dis' #fif^fr£#i&£ ^Ji^-fts-Srsc t&£>g%m&&$> 

*. SUftt LTn >-k U **V- Ajg<£gME Cfcfc&tf. Kozak ( 1 99 1 

) D.Biol. Chem. 266: 19867-1987 0$Jffi] £H#i3 K><7> 5 ' it 

ut* s il Li/\ fcixJf, NAChR-if -fa*—-? h 3- KE^Jti. ^?-pSP 6 
4 x [Krieg & Melton ( 1 9 8 4 ) Nuc"l. Acids Res. 12:7057-7 0 70 



C25) ^¥8-5 0 744 1 

#«U , P sp 6 4<7)&L&M (Promega Madison, Wr^t>X¥PT^) 
^#*£lft-e£S. £OJ: 3 &M<7)#rilJ£ (tTfcJi^ft) (ig^«jtc*5ei- 

2 dhf rv< ^ ^ - , h^fn^^fji/T. (CM/) yD^-^-^-xo^^- 
tzt x_»£ pCDNAI (Invitrogen San Diego, CA) f £ J: ^IWTVy n ^ - * - ^ - 
7,<7>'<7 9 -tzhk. tf pMAMneo (Clontech Palo Alto, CA) & one *l 

t hnmmm± m0nR *r y^.-? h * u - v-t&^&^t^? ^ - paw- t 7 

4SV4 o^^^-fx/ K:J--SMfc. 7,/ Ft-M«TIi:*"'J U 

4 7 f ^. Mbv ^ t JKD ffl CgEIt & t , f^iifrf h7>^7x^ h 



C26) «f^8-50744 1 

NAChR-tf -fa. — y h$rn- KT£ m%mfflm'p-?V>m m^1&%5k%LK f*. DN 
A^pMSCco «fc 9 ts.-f*7 7, 5 K + Z. <D ~f ? 7> ^ h*imt£ 

A (ATCC^X*^- 6 7 2 0 0 -t) T~*fflfl&£ f?>X7x^ h.tJ & . t 

ha 3 , a 4, a 7, /? 2 & <b CfH p «£ - ±ft b DNA^ n - > -f > tf h 

n^^^CD^-Egco/jfi^H, pIBl2 4 (International Biotechnologies, Inc. t Ne 

w Haven) 4fc»ipCMV-T 7 - 2 ^K^t:^ a tit:. 

3 DNA£ ^ScLT nAChR+j- ya.— y h*m&t&tzsb 

1 / 0 2 3 1 1 (^ffi{iW09 1 / 1 5 6 0 2 £ LT&K) , PCT/US 9 1/056 

2 5 (3M£*iW09 2/02639t LT^g) , PCT/US 9 2 /l 1 0 9 0 
<iW09 3/ 1 3 4 2 3 t LTSH) , #^*?)UStfijgg 0 7/504, 4 5 51 
0 7/5 6 3, 7 5 1^^^0 7/8 1 2, 2 5 4 *bfa® $ *ITV>&. £ 

tiiiZti-Ftil i>L< (i 2^1Jil±<7)'fSSlJ<Oit{5T-$-^- K"T^ 7"7X^ * 

F7^7x^ h z titz fflm.(7> wtf.it *&ffifrm^&^rji <%ahtix^z> (tz 

tx.1?, Sambrookfj, Molecular Goning ; A Laboratory Manual, %H2Wl, Co ^ 
Spring Harbor Laboratory Press, i 9 g 9 #BB) . ^tDNAJi^&fi^-if 
J$%K*nf>*l/ttt«*>#8:. fct X_tf|HiDNA£=r- }?■*- & * 9 ~ T<7)CaP0. ft 
S ltzt*.l£, Wiglerf, ( 1 9 7 9) Proc . Natl . Acad . Sci . USA 7 6:1373 
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- 1 3 7 6 #J8U * 14 'J #7 * ^ ^ 5 y (CI BCD BRL# 1 8 3 2 4 - 0 1 2 ) 

Lt'ffljfeKlittJLffiJIIllfe (fctxtf, HEK2 9 3, CHO GH3£ «fc CfLtk" *ffl)]£) . 

(fct ^.WT^f-n hn-7*«HJ!fefcfcjLl*P1ch1a pastoris) . ^gg 
2HJ1&, (tit *.»* Escherichia coli) ^a*?*t*. t < l-«F4 L^«Jfl&lil*lH 

X_ff, RCTtfijpUSg 2 /0 6 9 0 3, m^EtfWOg 3/ 0 4 0 8 3 t LT^S) . 

^|CJ:oTlft^^fIli, g£©*fflJI& C^tx.(f, P.pastoris (*U# 
frfl 4, 882, 2 7 9f, i4, 837, 1 4 8^, i4, 929, 5 5 5f 
isJ^IM, 8 5 5, 2 3 1 , Saccharomyces cerenisiae, Candida tr 
opicalis, Hansenula polymorpha^} £^#T^&#EJi&fH:: j3V>T3&51$-££ i 
ktfX-&2> tf, *$km fUo T^ffi 3 it & t: r ^Mite/I*- a f - V ^AChR4f -fa. 

— •y h*3- K-f *#»<*>ISS<art:ae>K.li, 7tT^ n Q q£A#-C#& v^r A£s J: re- 
fill cd ^ # ^ ^f>tit^?,v-xfA^ t «a^M-> xta^ 

*f4 Lv>. 
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Sit *> ? T § & . t £>DNA{i r y A DNA-c cDNA-? £ v>. If ±flUftMt/|?fc < t <j 
1 fi|£> h ^M^Iiiatt- 3 > '|&AChR^ fa.-? hfca-K-r*^?*? Kli 

DNA& £UMN<&$&m.'?Z2>mJl&~?$>Z>. SWtftffiL^ttli, #|}t DNA 
HJiofa- K?*L4 lfcifctt 2m.M±W7^---y hfrbte&m&z.* tilt 

n , m±mffl%& (ti t just 7 <; * jfx.)u9mm&) , mmm 

(tzkz-lf, Saccharomyces cerem'siae, Pichia pastoris) H2> 

. &X2tlt:ttV&^fc*:§k%L'r?&&mtik<?>mKit, 77'J *7^*'x;Hp«ffl 

«]?>*LT^i^*fcttfiKasinrase* t flril-e*»j. hek 2 9 3 (atcc^a### 

CRL 1 5 7 3^<bA^nrf£) . Ltkr0fl^ (ATGC£X### CCL i. 3*f>A^«T 
fig) , COS-7^ (ATCC^A#-^#CRLi 6 5 lfrhX^Wt) , GH 3 9 5, 
Tfifls:ffi»*M& (ATCC^x#-^-#CCL 8 2 , 1^*>A#TO) fc«ta f DC4 4 flufe 
[dhfr CHQffljjg,, i x. wrUrlaubfc ( 1 9 8 6 ) Cell .Molec. Genet 1 2 : 5 
5 5 #J80 * s a*S*L£. i^.-elffiL^ttti, DG4 4*fflJi&, GU 3 $5j:O f HE 
K 2 9 saiM"?, /K®*4 J -C^J#5il^JS-&?*L t ?fc#£**-e«teBL, on 
-CfPRfcU §*HEKfc||&, #t<CjfiU». HEK 2 9 3*IIJ9&fi. 
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tztHf, to™™<0*m#ftm 5 . 0 2 4, 9 3 9*fcffi*3 *lTv>* l*tz, 
Stillmanp, ( 1 9 8 5 ) MoT .Cell .Biol . 5 : 2 0 5 1 - 2 0 6 0 #BSJ . ian#,£ 

h-t&&Wtf$>&. fffa.— v y K-T^DNA<7)IE?i^*i3 J: ^ *i) 

£-fiifi&fi9fc&ie3*i. #SeW^;7^I^, *fflJSSUs J: 0*7 y -k>f 

& i £ ^ * . rt: £ x. If 1 a 3 14 2 TO_h<7>-9- ra - y Y 



(30) 1$R¥8-5 0 744 1 



Bahoutht, (l 9 9 1) Trends Pharmacol. Sci. vol. 12:338 
- 3 4 3; Current Protocols in Molecular Biology (Ausubel ) t John W\ 
ley and Sons, New York ( 1 9 8 9 )]. SM&WLk L T (^J&^7^ KifcliJfi 
oT«itS*LfcfflK14iB'&-^ LTco) NAChR* -7.3. y r 

jEtffcJ: ^miHfflifft*^) 5Wfr*5J: CF$&m3i?J£ * * ~ * - 4 *!> . 

€>»Cflf|W*|il«*»C J: tiff, ^^<7)$##(l±^<7)?jL#<7)^^l« 

3 £ K J: 4 , ^o^^#<7)^ * ^ -r ^ * ;utStt* Pffi"f 
*HW^fit^Ji, fcfc;ll*JBUBl*l. «5«rt, 8mi*l *> L < »i 

£ < t & 1 £ ^ /i- y h £ 3 - K"f 4 DNAl- ioth?>77i^ h 3 *l 
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T4 d<7)J: -5 fcfflM&tt, fcUfffc h#jg«BJ!!&14^3^>14AChR«i*5J:a f jj4^ 
^nNAChR^^a.^ y h <7>«^ Sr-g^fT 4 £ fc * 4 . £ (O <£ n ft 

Lttfflt^^,. 3£K, *— >*#^«r»«fl«jT=/ 
ggfc JCtfffitefcMLTtfinttfcfll***** :H s tl <fc •? . d(7) j: $ ft1f$ji(i r 

F7 7^> MiWM^IfCtilif, *#ft^«-r*Citft 
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3 y ft £ ^(D^-ff- F-r^DNA^^^^^vi^iSi^ 

/i^li-eoDN^tf5X^^)#A^j:oTfftoii*. IffliiStift (ft* X 
£S*fc3:rt:tt|fiKtLfc) DNA$* tzh k. ti , ^oDNA^jjs^, owe# *L£mRNA 
^mRNA^^^Sjg - S 7 7 'J * 7 ^ #^;^P«*M£U#A-r £ £ £: <fc otM 

-ftSft&^ifd ^*W<4itt ioTMfifcSit*. *3Kj&**fctiJ$*i*uf, >e<7) 
"T & =b *> , lSJfctt2 ttJsJl-t CO h #if£*fflfl&te- 3 > I^AChR-^ /a 

(fcfcit«rn«jBUSi4fcttlR«[iWlia) dAtsrt^-ei-s. a £ 

KI4. ai, «2, <r 3 , a4, a s jo «t Cf a t <7)tt7ft<75 1 ft t ft \t 2 ® iik± t $ 2 £ 

ftfi /3a t <7)|&£"-£^iS.-g-? *i%>. a 1 tco(/>TO@B?iJjf ^(iBiochem.Soc.Trans. 

(1989) 1 7; 2 1 9 - 2 2 0 »C, a 5 Ho ^TOgS^Jif $g(iProc.Nat1 .Aca 
d.Sci.USA ( 1 9 9 2 ) 89:1572-1576 K, a2 , «>, a4, ar, /? 2 

t7a--;h?)ii#-ii:»:ii, «i, « 2 , a 3 £ ft I* a - l ®* ft: li 2 SJiU: £ £ 

tfztiai, ai$tz&a4tl3 2$tz&p4<D^1i l ftfrt<Dffl.&-£tf&^Ztl& 
^wii^fTCSe^Jff : 1 CDDNAK, 4 ^(iATCC^x##6 8 2 7 7f i L 

•zgitztitz? n-><7)DNAn, i^»iE?ij##: 2 ft r ^ y mmmz = 
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, ^^fiATCC^X#-f-6 8 2 7 L-C$lt?tL^:^D-><7)DNA{l t £ it 

: 4 ciij'jtT? ;mmm*^- kt&dnah/w ^mx-t^dna-^ 

a,DNAfi^:^*ffl#^|E«L/ca,DNAt*@6<j^ (-*- % 9 0 % ) £ 

9 2 ) Proc. Natl. Acad. Sci. USA 8 9 : 1572-1576 tltz * n fc. 

^^*T-fflv^*L& r y? 2 "9* -y Y DNA) *>S§tt, (WI C^^^WSffl^ 

, ifcliAT0C§x#-^6 8 2 7.9ft LTg?It S * n - ^HnAChR^ 2<7>DNA 

k. 4fc»4E53#-»: 1 0 Kftiftzr^ ;m®m*^- k-tsdnah^-y xv ^ 

>f Xi-*DNA-e^&. ^t/J-^y h^7"7^xi^#iLT4i;4(7) 

£@x_&) E^JJis^en v'-Sr^r-r*. * 3/9 >f 3 - K-T&DNA* £R 

NAfJ^^*ffl#l-lB^$tL^DN^f fc»*RNAfc^#WE3niK 9 0 %*«tf)*tDy'- 



(34) ftm¥8 -50744 1 

-Of J: Z<D£ ? ^^7 , 7-Y^^^#ti±££<7)DNAt«t?l 0 0 

rt 5 , HBJI&ffr-Cl: h WSJttW&14- 3 f- >"l£AChR<^ fa. =- y h izMW. 3 *L4^* < 

J3&'l4-3f->"l4AChR^) y h S^KffiKli, 

^M»li<rt^-^ h*3- KT&RNA$E^#£^L f 3 f> Kfc. 

& DNA-e h5V77x^ tltzMll&fr h, ttz \t*r.7x-=. y h £ 3 - KT & DMA 

£>T7'J * ^ fx;v|pfi)i&(7)fffl Ko^TOl&Si t LXltfztx.lt, Dascal 
( 1 9 8 9 ) CRC Crit.Rev.Biochem. 2 2 : 317-387 7&*##ic£&. 

7t^&, 4 tzimtm^^m^^th^^^m^^^mm^^hn/z^m^ 

X o T^tl s . CI <r> i o &t£i£fiM'l4AChR££ £ & a 3s <£ CP /? -9" 7*^- — y 
iota- K3*l* lit* tzlt iWkizWfx.- y y 

*a^x.n hnmMm&-?3-y J &A®Mii$tz, m±mmKmmi^^n 

h a f - ^ '^AChR f j , JMIDNAk j:oT3-K?tLi,t7'a-7f<0 
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tin. ##^i/ctx.l?7 7 hisj-tfl: h d*P> 3- Ki-^DNAf 

if, ^HIOa.feitF/^ttart^yMi, /? 2 £ «fc 0 s / 4 tz it /? « $f 

Sit § * . m K&'S*: J:^:, nNAChR-tt ya. - ? h o-^tifteo^ 

*&Sta s i& S * ft "C it U» . 

& ffi nz> mm<D s £ so si- sitdiot, IMS t # & . 

# * *H «& * taBtf t tjgtt?*^: AChR^'fti fi-f&fo&zmfcttzittfi 
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*S*»!sIti:ft?>titv>STO J: J: otjfft ? Kfc^i: 

NAChR^yy^gisjraVS fcttf&14<atfcffi:frtefc 14. £ x. ff - 3 ><7> 

tt$#tt£^j£T&*?»t^fifc^<7>-c\ #5e<?) -9-7-3-- ? h fe <t ^^ns-g^-r 

& K) K , m itt K fe <t V ^ iff # *n t> *i fifi ^ & £ J: o T ft S!) 

Sfclifk^»^#ttT»i«tT4K«OTte* fcliWJHJHIft (-T^=b*>, nNAChR^^ 
-fk-^fc * A: W 5/ {T-r )V t it , * <Dit&m ttzltzsrr )\< <D&&T t %<r)it&® 4 
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tir=f-* his &xfT>* h&Q&zitz. t 3"-* bwmte, A oi<7)j: 

0 ^%£-fom£*i£'mt-f&%9W£ tilt's y-r^ZmML. T>?3--x h<r>m 

it%^fomzzi&m-t&y!}n*<g-M-r&. mis, T>?=r~x ^^utj- 

-X h 1 4m&&> & . flteiKj r^i^F ( £ tz im&to 

mmm) \*m-v>* tzir&mLxis:mi-z>%m^Mi-2>T=r-x b (tztjufv 

^nm^^mi'^m^ ^^^mmmmmmm^t^iz imm^ ii^^m^t tz 

T^um-r&zkfrxzz. m<^^^-f<r> \nm mmttzii mm 
Fv>^7x^ n $ titzmfok m-wMfi&t fz iiMfi&i%m-Mx& & ttvmm 
m-m^titiz>mm.\twtm'k<r>t bwmmm^~^^y'\^^%m.L^^. z. 

^mm^^^n^^t^<D^^T^M^^m-<Dmm^kn^mmLtz^^ 
<Dnmt&m^tt-?z>gUfcm$. (Mm) wn&^fcg. (t/zitm^xm tit 

AChR^pft < kt> 1 UK a yyzL^y b £ tz It 1 W.<T> a *t7'zi.- y b t 1 3I<7> £ 

^7^7 b*&^-Tz>. c\nb(ov-yzi-~ y b *$&$i-t2>mmmfi&i*™*&^ 

#<7>f£A J3 <fc CKDMV) oTiS??tlT|^:. i^io 
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, AOiRrrf^^. MtS®yfL^^-r^H^L, « 3 i tz fi £4 ^ ra- y h ^-f 
t^HEK2 9 3*ffl^(iAChRT3^^ h £ o TlfigS HZ>fflmfi\ * ^ A 

Ki-^DNA-e |>7>77i^h L&^o£0fl&) -CI*AChR T =f - X Ml «t 

o x mm s ti & m m t*i * * *, ^ a « <?> ± # < * e # *i & ^ o & . 

y hOig^-fe^^-r^AChRcof^fi, BTfg-e^ti^, -ffc^ift, igg^iftjs J: £F 

m^M^^^st- j; oT^-^^fi^ £ xmm-t^ % x$>&. 

ype Culture Collection (ATCC) t 1 2 3 0 1 Parklawn Drive, RockviHe, M 
aryland U.S.A. 2 0 8 5 2 H$gtS *tfc. £ tl**m<7)^ T^Wi, ±fE 

fit^«^t^t(Dii t< itmm^m<D-mwtfznm.^Kj:^xx^aimx 
&«) $ tzteA^oj&ttzz. t<K, c\<7>m&$tztez<Dmm<?>i$.3um*3i?5.L 

fzHSMii L < \iz\<7)mm-h % ^<D^\mt LXmAZKtz&M^M^ <^®#8to^ 

1 

E hnNAChR-9--7'j.^. ^ h £ n - FT & DNAtf>i£8l 



(39) ^¥8-5 0744 1 

IMR 32k Mf0^amffi*fflfl&m (fflmti 7^ 7*9 »J -OflUBflirfc 10BM1 

-if— > g 5XSSPE 5 x-r 'hfllifc, 5 0%**A7 5P, 2 0 

xSSPE 0. 2 %SDS43 6 5 r -effort:. ^n-yc^^/'J f^XL7; 5oto 
^ n- >£[p| 5eLrt:. 

oTtS^l^fc. 5 oc7)^ n — >- o<7)Jf A DNA # s "t: h — 3 >t* AChR <75 

p**t ycD^^n- vmm*$&LT^tz (mm^- : 1 

f F8 7 - 1 5 8 3M) . n- ><7)* * 1^*^- KE^J^fj^ft^^tlrt: 

T^y^@2^lJ{i, ^-y f^^^-^'^AChR^,^-^- y h DNAtf, ft 7>- T 5- 

hE^BIi^y hBe?ll£#LTsb-f jto&3 6 96*511— t**^"*-) , 3 5 2 - 4 1 6 
(k hffianjli^y hE5U^^L"Ctoi*^4 8 %<^I^I— is J: 0*4 1 7 
- 4 9 2 (H Ymmkty y hEfl|fc*frLTfc-fjH&7 8 %<*>ra-H4£^-r) Tab 
*. 77h^t7*a-7F4'©75yl3 7 6 - 3 7 9 lith i ?,t7* 

B. t: hnNAQiR a7 ^^j.^, y h £ J - K-j-^DNA 

iffcLrt:™* 3 2*ffll&<7)cDNA9^ 75 V - ( 1 x 1 0 6 |fi&;i#: ; fflflkti 7 4 

7*7 y u. 1 0 0 m 1 ^^cAMP^j&M) £^-7 h-nf->t4 

AChR tt 7 hj- 7*0.- y y cDNAoo 7 9 7* y ^ -c* * 'J - — > ^ L fc. a^7*'J^ 
-Jf-->3 IMR 3 2*fflJB&cDNA9^ y -»5 -7 h p*4)-7a.=.y h DNA 

Cil.7,7'J-->7{:oi>t±lL/;^^D-C^o/:. ftfiHi 0 . 2xSS 
PE 0 . 2 %SDS4« 6 5 rT-ff o jfc. *J|fflft9 -7 h DNAt»D - 7*^©^^ "7* 9 -if 
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v>/c (EyiJM : 7 K7 3 - 1 5 8 1 #HS) . 

C. fnNAChR a 4 +h-7-j.^ - 7 h £ J - Kj-&DNA 

QtmLti. 2. O^bJ: i^i^cDNA^ a gti o 7 r-V^t A LTcDNA 

-7 h^n- K-T^DNA^^ 9 7* y bX*7>? y )- — y?Ltz. 7*V ?4 
-tr-v'a V»ZXfW&t4kftK.\±; a7^f-fJ.-y b cDNA t ~ o^T<7)IMR 3 2*ffl 

J^cDNAy^ "7*7 'J —(7)7^9 ') - - y fKMLX ±j&Ltz<D km — (D4kft&1&m L 
fc. 3o<^;}'n-># J '7'n-:/&i^K/W 7*<J ^-f X Ltz. c\tih<D 3 ? 
D- >t£<D 2 o£KE a 4 . li3=t0 5 KE a 4. 2 t^jT^i L, American Type oritur 
e Collection (ATCC Rockvllle, MD) fc$ftL. fn-fftSAff 6 9 15 2 
f^J:y'6 9 2 3 9-f-* s *S«jaT€>itfc. 

■77-?m§&2titz? v-y<vfe'R*m'<tzb Z.h, KE a4 . 2#U-3f 
^|£AChR ff 4 -9- 7*^.-7 ritfS^O^fcn- KE9!l*^LT^fc (£<*>fc h 
«4t7*a-7 hcDNA<7)3- KE?!li±E?lJ#-§- : 5W^^!/tf Kl 7 3 — 2 0 
56i LT4x.?)^) . ^fcWryh (^tra-? r cDNA<7) u — KE3m 
<^5' *SB^Jt«!^t>. i: < H«*fc3£J*tt, 9 v hE?!liifc rE9!lfc»±#lEL 

D. t: hnNAChR aa> oife^'^t^-y h^J- Kj-^DNA 

9 r * = - F-r&DNA, ^ j: xf/ ttiit^tih&^i — b'-t&mmzmm-fztisb 

{'ttffl-CS -2>DNA t $-tft^>7'7^5 Kii American Type Culture Collection 

(ATCC) tffKsitfc. * n- y<D%fo& x VP&stgX&-%te%:<7>mn -c*£. 
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ATCCSA#§ 



a 2 HnAChR a 2 68277 
a 3 HnAChR a 3 68278 
#2 HnAChR 02 68279 

it, S2^J#^-: l, 3 £ «fc 0*9 \zn\f%>. 

M 2 

IB%x. h ftmflgfl&'te- ^ y '&AChR^ y j. - ^ h 



A. M. hnNAChR a3 ^ra.- y h <P%3g|g> fcgxp«3frft 
t hW^«B^-^f->'&AChR a ,^-^j. - y h^pCMV-T 7 - 
^ n-^^LTPOW-KE* ,£;g!j$<l L£. ^7X? KpCW- T 

7-2 (H1#.bs) [iCMV^ a ^-^-/i>A>f ^, 9 -<r>W. CT 

*^fi:fi1-*SV4 0X7'7'fX Kt-/X7'5^X7^t7 , ?-ife, SV 4 0 X 
7 7 >f XgBft<7>T5fEKteg-*-& T7A^t'J*77- v RNAjK 'J * 7 - -If 7"D * 
T 7 7"ot- ?-GDT5lt?)SV4 0 *"'J Tr*— MtV^/l/, *3<£O f T7 

^DNAo^H \Z & m £ T ^ T O PJiff g m * M b , H?t DNAtf i^i'-W 
V 'J >*-^Jf ASitfc. T 7 7"n*-^-WJ 'J >77-c7)jlC±-M^'££a-r 
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7-2 t m— -e&a. 

@e^iJ#-§- : 3 <OZ ? K 2 7 - 1 7 5 7 & 1 . 7 kb SffI (7*9 

>h*Sft) /EcoRI DNA 7 yy* > j. -9" ^A-y h 3- + 

5' IMHREyiJO 1 2 * ? K*J 3 ' #WRE3ni*>2 0 4 ** U**- K 

) £ EcoRV/EcoRI^pOW- T7-2C7^y-Ht POW- K « , £ 2 •£ 

B. g hnNAChR /?4 -)j-rJ-- y hgj|glg>fc#gjfif^ 

@£?nj#-i§- : 1 l?)77!/*f Fl - 1 9 1 5£^t-T£l-9kb EcoRI DNA7 9 

l/*^ FJ3 £^3' #^|f?@S^!|cO 3 3 2 ^7 V^'f- K) ^EcoRIfg^pGEMy Zf ( 
+ ) 

(Promega *yn/#P 2 2 5 1 ; Madison WI) \z *j A h L fc. # £ ftrt: 
flHH#, KE,?4. 6/PGEM(i, 2 o^^j /? < -9- 7a - y y DNAjip A# ( 

IWJCSB^iJ^ : 11^71^if Kl-1915 1 . 9kb EcoRI D 

NA-7 9^^ y Y *%.-<DnXfot LTEcoRIyg^pCMV-T 7 - 3 HifAL, P^W 
-K /?4 ^77? KPCMV_K /?4^RifL^iJ3&4 , ^^tt& ^4^-7 

\~, 2n<DPOM-T 7 -^-70iIM»L/:. ^-(7)«^#, pCM/-KE« 
7. 3ttE3fl#-3- : 7©** l'**- K 1 - 1 8 7 6 Sr^T* 1 . 9 kb Xhol DN 
A 7 7^>h ^ a7 t7a-7 #SI|K@B^J^>7 

2*^ l^^KiSctC^' IMilRE^yo 2 9 5 ^^Wtf-K) £ SaH^pCMV- 
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T 7 - 3 Y- r LT1IU. pOW-KE Q 7 ±^<r> 1 

. 9 kb Xhol « 7 +J- ~fzi~ —yh DNA-7 7 7~ ^ y h c7> 5 ' #«f?E3m* n 
y#V-i»<S#S5ia: [5' -GCCACC- 3' t Kozak ( 1 9 8 7 ) Nucl .Acids Res. 
15 : 8 1 25-8 1 48) "CfUfe^S Cti:J: oTiiL/:. H P>*ifc«f«i7 
9 ^ y h £ 1 . 8 kb BglII/XhoI-7 7 7' * y y t LTBgin/Sall-^fcpOW 
-T7-2U7^fy-MT, pCM/-KE a 7 £fijgo Lfc. £ <T> X n K L TPOW- 

D. g hnNAChR^^r^- y 

>■ r 7 4 Y— Y LT, ~fy 7s 5 KPIBI2 4 (International Biotechn 

ologies, Inc., (IBI) , New Haven CT) ^{c, $E±& p , * 7a- * r3-K 
E^J*&Jft3i*-fc. *§<->*lfc«ISfls 2. 1 F{±@2^J#-§" : 9<7)^ J7 U*?- 

Kl- 2 4 4 8 (f-^to*., ^fii-Vr"?*.-? h 3- KK9IJ+ 5' MIR 

SS^tJ co 2 6 4 * * KfcJ: 3 ' #ffl!R@£^!jGD 6 7 5^7 K) £T7 

7 J n*-^-ij|^tt»:i«LT*lrt4. fiiV-y^-y b DNA<7> 5 ' #£JJ|RK 
9!lttiEH/»«iRB*&3 K> (E?!f^ : 9(7)^^ 1^*^ K 265-267) (7)1 

J«^WfK2 5 4 - 2 5 6) Sr^tSit, Js «fc V /?, DNA<?>I11R£ 
±-^(DATGg^ij^{$ffl^4jft^,oD^y^ K^)fetf:**C*i»rilBtt'* f ** £ t frh ( 
±^<7)ATG(iiE l.v>»J -xV 1^-- ArtHiv»<75-e) , 3 K-t 

^iift^J:^ KPRLfc. @2?"J#-^ : 9<r>Z? 206-2448 
^-g-^-fS 2. 2kb KpsI h3foSfi§) /EcoRI DNA? 9 ^ y ]»£ f NotI ( 

yy^bM^) /EcoRI^ftpOW- t 7 - 3 1:7^7*- r LT, 7*7*5. F<Z>T 
7 7 , n^-^-^#^'|4^m*SL. PCW-KE^ 2 Sr&lfi 3**:. pCW-KE^ 2 

?) 5 ^ * V*?- KSrjai-<??*-e2b4. 

t hNAChR^,^^- - y h^n- Ki-4DNAfi4fc, |&m^*-P sp 6 4T 



(44) 1$«¥8-5 0 7 44 1 

tttfAU. ^*-pSP 6 4T [Krieg & Melton (i 9 8 4 ) .Nucl.Acid 
s Res. 12:7057-7070] ? -pSP 6 4 (Promega) 

H hNAChR^ a 44- h £ a- FT -6 E3flJ ( a >-t V V - A jjg 

^•TO^tf-r^) +3' #jfflf?H«c7)4 0 5 * * l'*-^ KB7 7 13 JST.X 

^•i *i&SP 6 ^n^- ^-(OTIKEI? tii. ft^Jtfc^* * pSP 6 4 T 
— KEyj 2 RBSI{i t MECAscript SP 6 * v h (Anbion *? n ^#-5§- 1 3 3 0 ) £ 
fflv>T#|ffiDNA<7)>f > tf h olEJPffwJSiiw^i&H, SPS^p^^ jf^t^ 

t hnNAChR tt4 44-7*jr- - 7 h £ n - FT& B£?!l £^f>^ n - >KE a 4. 2©f 

Afc<7)£Bfr («lC#ffi) *&T<V£ -5 I* LT, ^Kt^^^-PlBl2 4 tiAL 
fc. ^ ^-plBl2 4 {iNotl§|5^coii:c±5it(7)*°i; y > * - tpiz a y -t yifx y 
#y - A Jf A L T^fp L fz . *<*9- fiHindlll^ X ^Ncol-r^ L 

fc. hnNAChR a4 -9-^.0.^;/ h £ 3 - F-rsgB^J^^trNcoI-Hindlll^ ^ 
y M±, hnNAOiR^^r^-^ y htZW^my^X ^ K*HindIII (i*L«KE a 
4. 2(7)3' *«f?E5UK»LT3* 'J 'J y + 

-craft; l vsmtt : 50m) , o^-tNcoi^^^lt (w^^ncoi^, 

-*-£=b*>@e?nj#-S§- : 5 (DfcW. 1 9 5 6 *mn-fZ>tztb) a^-f^-v Ym- \tc 

3. 2 5 k b777^> ^||pIBl2 4 ^ -<7)HindIII_NcoI 7 ^ y 

ht7^r- h LT, pIBI— KE tt 4RBSf*«I«L*:. L^ s oT, pIBI-KE a 4 
RBSf(irry-fey44-^ y *-y- A ftf)lfi:n hnNAChR a4 44-7\3.^ 

?Fa- KSS^iJ (HSyiJ*-^ : 5 <DZ ? ^ F 1 7 3 - 2 0 5 6 ) V s 3 ' ^ 
HBREyijOft 1 4 0 0 ?^ V*^ F (E?!!*-^ I 5<?>X? F 2 0 5 7 - 2 

3 6 3 ) ^.<Dm^^taA^ry^^y h KE9!l*>±3KfcT 7 7* 
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a*- ai, fizjs £if p*-*]- y^- — -j iy^^^ijm^M-hmm 

5e& itz tz_i£, Stuhmer ( 1 9 9 2) Meth.Enzymol. 207:319-339 

#ra ] * m ^ xsmmm.vmum ^m^mm^ km ss l * . 

pCMV-KE a 3 , pOW-KE^ 2 , KE/? 4 . 6 /P^B^ J: i^pCMV-KE^ 4 <7)£§^& 
ir y \>> ^4g^fr*mCW» RNA# -v - 7 f ( * 9 o ^ #•!§■# 2 0 0 3 

5 0, Stratagene.Inc, La Doll a, CA) Srffl^TiKltMfc:/?;* 3 K*e>"&J*Lfc 
. pCW-KE^y, pOW-KE a7 . 3f pIBI_KE a 4 RBSffc J; £ 2 . lF^i 
M + ^ifS^^, 9 * 5 K MEGAscriptT 7 -<> if h D 

#^n^#-^-# 1 3 3 4, ANBION,Inc, Austin.TX) |:|oTML/:. S 

* m l tz m at * id k «t o t an sg l £ . 
2. 

12. 5, 5 0 ttzit 1 2 5n9££AL£. 0P#*BJ8&<aW«d3 J: tf&Ali, Dasc 
a_l ( 1 9 8 7) Crit.Rev.Biochem. 2 2:3 1 7 - 3 8' 7 WfBRKffco T^tt L 
fc. mRNA<oftA^2 ~ 6 Bfc=mtt*ffiBS6tt*fflv*TW#0jB&*W-«jfc. 1^ 
M<7) 7 > n e > S-g-^-T* >; > JWffc (115"** NaCI, 2 . 5^KG,i. g 
CaCl, , 1 0 nW HEPES pH 7 . 3 ) d - y 9 'J > 1 0 0 a« M £iD;t * « 
ijnx.*^»?a^lffll&Srft*Lfc. «MS,£-6 0~-8 0"M-cmJE®£B:fcftLfc. 
7*- * tt 2 - 5 Hz-cAxotapey 7 h^xTCJ:^ Lfz. T ^ ©7 -fcf- 

;i/=n;> (ACh) , ^=r*-j/, £ J: O f v"f--> > (i, 0. 1//M—1 00// Mcoit 
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£1 



fBA, &ARNA ng 


mm 






pCMV-KB a 3, 12. 5ng 


0/8 


ACh 
— 




KB/S4.6/pGEM 12. 5ng 


0/9 


ACh 




pCMV-KE a 3, 12. 5ag + 
KB£4.6/pGEM 12. 5ng 


4/5 


ACh 

— n^- > 


20-550nA 


pCMV-KE a 3, 12. 5ng + 
KE 0 4. 6/pGEM 12. 5ng 


3/4 


ACh 


20-300nA 


pCMV-KE a 3, 125ng+ 
pCMV-KE £4, 125ng 


5/5 


ACh 

•>^-->> 


200-500nA 


pCMV-KE a 3, 125ng+ 
pCMV-KE £4, 125ng 


6/6 


ACh 

^^•>> 


100-400nA 


pCMV-KE a 7. 3, 125ng 


3/15 


ACh 


#T20nA 


pCMV-KE a 7, 125ng 


11/11 


ACh 


20-250nA 


pCMV-KE a 3, 12.5ng + 
pCMV-KE 02 12. 5ng 


2/9 


ACh 


<10nA 


pCMV-KE a 3, 125ng + 
pVMV-KB yS2 125ng 


0/9 


ACh 




pCMV-KB <*3, 125ng+ 
H £2. IF, 125ng 


13/16 


ACh(100 juM) 
ACh (300 «M) 


jft20nA 
ftj80nA 


pIBI-KB a4RBSf, 125ng+ 
pCMV-KB 0A, 125ng 


3/3 


ACh(30#M) 


*^40nA 
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12. 5"g(o ai &^fc$tc\t l 2. 5ng^04fe¥#£ftA3*ifc0P««|j|&fi 
, lOO^J -c<7)ACh,^ > f at ti v > c7)^ffl \i fcig. Ltefr-o fz. L /c 

L£v> i><7) t^iti>. itiCSL, 12. 5"SS fcfi 1 2 5 nSW>« 
ttfcJCM 2. 5ngifefii 2 5ng<a/?4^#£ftALfc*P#*BJl&Ji, fit^fe 
IS (0. 1-1 O^M) <7)ACh, - tfvf-VVK&^LTtfcfcliJflBfcl*! 

>ACh>j=.rzf->-e$) >9. 9 7 h-3^>#AChR aj ^ J: 0=^ 4 - :? h<7)^ 

Luetjet, (19 9 1)3. Neurosci.ll 1 8 3 7 - 8 4 5 #J!B] . 

fltc. tztk. if, ^Ktt + ZJ&&<Q$E±%i&}Bi\iMQ fI Nff > <i-ytf? ^ i; ><0 # 

aj -^-ftAIPS«(Dl 0//M ACh^*f--r4m*3E(B^<>IRSia[^lft»L"C»l 
IE 1 K^-TJ: 3 U. 12 5 n 9<7) a a $s^#i3 J: CF l 2 5 "9<D /?4|£¥#£&AS 

*i * m mmm 1> r * * a u > k j&s l t #t*n w 1 1 & i*j ft 1= .mx £ * c fz . 

M2 KUWLLtz X n K LX, k h#»M4-a-f->f4AChR a7 ^--7*j.- - y j. 
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<nmm^$im-rz>tift\z2'2<Dm%kfc*m&^ti. kpcw-ke a 7 . 3 

Jif®f?li«i3 K><7>±tfiLK, 5' 3tmWMn<V7 2 3* ? Kt t 0 7-9" 

■T-jx- ha- K@e?iJ^^-r2>. ^7^5 ppOW-KE a 7(2:5' IMBjiRgg?!! £ 
& < KSS^TJ L, 3 t> =f - KETONE C±3Kfc =r > 

pCMV-KE a 7si^^*Lfcfl,ft?fl:i 2 5 L fclPftil&ii, 1 0~ 

1 0 0 ^M<0AChKj£^LTrtfrU^m^££D*:. 1 0 0/^M^d- 7 

pCMV-JCE ff 7 . 3*^^fiRLfc«7^sa?fl:i 2 5ng«raA3*l7tW«jfflJ!&(i. P 
OW-KE tt 7*fc<frJftLrt: «7^#1 2 5 ng££A Lfc*PS8M&<7>»£' J: *? 
R HIS ^ACh- SrfeC^:. i it bwmfm. 5' ^HftEBJ^'-fob ») 

J3&14-:i^>1£AChR a7 ^r^- y h e^fl^^lPSflM&fc fctf & a 7 §^#<7> 

OH5Hcftffl1-4fc*H 2 ooflJSHfcSrjRi&Ljfc. /7^n*H /?2. 1 F ( i 
fl!fili463 K^O±*H, 5' ^fJBB^!l<7) 2 6 6 J* * V** Yt t & fc/ji* 
7a.~-y h=i- KEyO***-*-*. \ KpOW-KE^ 2 tt»|iII34&3 K>«5 

±«EU. pz*t7zLz.-y \ n- KB2^!|t 5' #S3f?E£!l0D*?-f ^ 5 * * K 

pCMV-KE a 3 £> J; rpdW-KE p 2 ^?ft*ftA L fcSP#ifflJ3&ri:, ~^^><& 

E a 3 t PCM/-KE ^ 2 ^^#^rffiA LfcW*fflJI&tt f 1 0 0 ^H^ACh^^L 
Xm2 0 nAort[fi]§!«3IE*, 3 0 0 fi M^AChKjfc^ t Ti& 8 0 "A^ftlRl &«3IE£ 

m^tcr^fi i o o juM^d-y^ 9 >j y^z^Tmmzntz. 

mi 4 

t hEWfiJS ( H EK) 2 9 3*fflJl&(i:£ h*Hjli«BJS&14- 3 f- >^AChR« , & j: r>* p 4 
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£ tz\>±*7^rx--v Ff4 DNA-e — at* K £ £ 5e K r5^7x^ h 

^*-m^mitm^m-<-^<7yTy-t4 SsJiV [ 125 i] -a-r 
1 . HEK fflJUfeo — att F7^7x^y 3 > 
HOjjfflJIfe^ ff , (777> 5 FPCMV-KE a 3 ) (7n? KpCMV-KE a 7 

^7i?yg HEK$gj]££ a7 4fyx-~ y Ki"^DNA-e— ai*(w 

3F5>^7i^Hfc (7"7X5 KpCMV-KE a 7) . ^-f ^LO F7>X7i? 
•>3>f^2Xl 0 6 HEK*fflfl&£f||i£CaP0 4 h 7 V77i^->3 > Jfctf: [Wigler 
£> ( 1 9 7 9) Proc. Natl. Acad Sci. USA 76 • 1373-1376] Clo 

-K»^Lfc:*:J»MjJ# , 9* r ->^--tfitf£^-^^?>-7 P 9^ 5 KpGW^gal (Clo 
ntech Laboratories, Palo Alto, CA) 2//g^7>77i^y3> c7>£;fr^ £ -t 
--rafc^Ol^^-^-a^^ t LT3 b7^^7x7 Mfc. h?>^7 

<r>$k5M.&?8%TLtz [Miller (1972) Experimrent in Molecular Genetics, 
3 5 2 - 3 5 51, Cold Spring Harbor Press] . h?yxyx.??yhtt*fc 

KZvX pify ? h v V- -i£<V$&$l*ffi$r-$-2> £ t i>-?&2> [lones (19 8 6 
) EMBO5 :3133-3142]. 

mtm<7>mmx& . hek^j^pow-ke a 7 ^ «t & Fr/77x^y 3 >^ 

fi+Iij! V ^ ;l> X $> o ?t . 

2. HEK^a^)^?E^ F7>7,7x»-/3> 
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[Current Protocols in Molecular Biology, Vol. "I, Wiley Inter-Science 
, Supplement 14 Unitg . i , 1-9, 1. 9 (1 9 9 0 ) ] . *1-2X 



1 0 6 <7>HEKfflffe,Z^-$-& 1 0 anyi^- h £ t 1 rrfl^DNA/ 9 . 5 ^ g pCWV-KE 
a 3, 9. 5 /x9 pCMV-KE p 4 j; rj 5 " 1 ^9 pSVneo LT) 

tr U > $ * JV v ? A it*-C- h v > * "7 ^ ^ h L£ . 1 ^ g/m1<7> G 4 1 8 Sr^trJg 
Sb^-el4B WiiJi?-^* t 3n;-«L, £ *i * * n-^y^^i; 

a. 3bfcJf^3ll^-:*g>T':y -fc-f 

A«SH9i£3fc»>j***: tx.f*nuo- 3 (^D^ffF124 1, Mo 
lecular Probes, Inc., Eugene OR) fifl&gjg'&^T -fe h * v ;* -f ;H9 

<itt«. LT^it*. -3^>1£AOiR£7- -tM *££>?)£ «J® 

2/ 1 1 0 9 0 i:ffll) K3B*3;fcTv>4. 
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h $ *l7tHEK*Mk) is J: tfpOW-KE e 3 /pCMV-KE ^ 4^ a f y>7 7x ^ h ? tl 
TtHEK^gia*. 9 6 ? Ufj ^-l?)7XJH:7*l/-f -f >^L, HB 

(1 2 5^NaCl, 5HMKCI, it g n*/l CaCI 2 , 0 . 6 2^MgS04, 6^^^=J 
-x, 2 0"MHEPES pH7 4) t£ 2 0 ^/ M fluo- 3 t o. 2 % T^u n > K Sr A tr 

2 0tt*2^M^ h LTfluo- 3 fcaffifLfc. 

Tv-t^mmm (-r&=b*>. HES) -eftj^L/c. -^7x;w:U7>^^7, 

-t^^V- h 'J-^-tffcfi*. 7X)H: 2 0 0 PM<7)-nf->^^Jfl-r^fltrt* 

fr/77i^ h StLT^&^HEK^jik ^J±pCMV-T 7"2th5>^7x 

T. 3h7^X7x^ d-y 9 1; V'O^fffltT*-**. ■> 

x. )U^<D ~n + y <D&M&Kffl&jK±g- L/c. -3f7 o*iJflftt-c «t & i com^tfO 
±#{4, 7 F<?)d-7*^7'J >fc*£L*:3 F7^77x^ h*fflflS,H 

b . a —rvifu Y*yy&teT y -b>f 

pOW-KE e h7>77x^ h LfcHEKflM&fco^T [ 12S I] 

7*> ifu b**y> (BgTx) ?>*£-^£^#f L/c. F7>^7xn? *l/c^«Bfl&i3 

H'Ofc. Tv"fe-fJc»i»ttJttflHt LT5 7 MHoRfc^ 

9 y hcoffia^^fiHarnpsonp, ( 1 9 8 7 ) 3. Neurochem. 4 9:1 2 0 9<7)^ 
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L, HEK$fflj|aii Perez-Reyes ( 1 9 8 9) Nature 3 4 0:2 3 3 

* h Ltz £mm,& x vmrntmrnfi, \mmtg& y v - h * o . 1 % ( wao bsa 

Tjfc'fcfrl* L, 1 L , 7?-fc>f ftftrft (118"* NaC1 , 4 . 8 nW KC1, 

2 . 5 CaCl, , i. 2nM MgSO« t 2 0 HEPES 0 . 1 % (w/v) BSA, 0 . 0 
5% (w/v) Jitfo. 5nWPMSF,pH 7 . 5) i:^LT*^ 

fcf3ri^ifil?Marks£> (1 9 8 2) Molec. Pharmacol. 22:554-564 <7>fB 
«K&oT«iJ5eL£. K»iT>y-b>f j»tff?ft4 1 -C2 ®ifci£Lrt:. 7 9-b-fli, 12 
X7 5^^*°';i^-V>K^^ffli/>^* 0. 5 ml^T?*^ 
Lfc. II fi 1 onMcT) [ 12S 1] - a -BgTx (New England Nuvlear Boston MA) t 

1 B#H 3 7 *C-C-f x-s<- h Ltz. ov>-p7'yt^M^2 3 0 0 xg, 4 

m\r u~ yx-2M^Ltz. ±f»*ffO f «fl|L, ^ ^ ? > <£>ifeltt££ r * £ > 
* - -C-fflfl 5e L . 3M¥ *tt&g> \t 1 ^ Mco^m a -BgTx<7>^^ T ^ $y £ L ? z . j$£ 

J: t^ittWfJIiajj^i!!? L/cI^ [ 12 5 I ] -a -B&xoyt&mmm&li r 
y-tJ tttrifca*BSA h 9 -> y & x c^PMSHSr-g-^r L £ fi^fi ?yhJB 

. [ 1J5 I ] -a-BgTx(7>|±^ { i, RftJRiJJ:^ >*3.^-->s >«?H^>BWfet 
LTfHiStL*:. ??MBOg|^e> [ 12S I ] -a-BgTx^jg^ttlR^* (2 5- 
SOO^g^iEB) c^^t i: & K Spittle if* Lfc. v ^ >u 
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<Z> [ 1JS I ] -a-BgTx^l*-^^^ - ?~-tZ>tztbK, 3 0 0 ft®Dm£tz\$5 0 0 

0 0 O^cofflflkfc^ft^tl 1 nMj fcfi i o nM?> [ 1JS I ] ~a -BgTx£ t 3 
,0 - 3 5 0 & y^r^.^- h L/c. T y *JW.&®(DT U 3 - h 

5m^v-r * nS^fc^L. it'L^SH L £ . ^l^MiT 
**>f 2 ElifejfrLrt:. 7 7fM^ [ 125 I] -a-BgTx^|i^iiBt 

M5 

t h #0*fflJj&'l*ii~ 3 f- > '|$AChR£ 3 - K1" S DNA-e<7> h7>^7i^V3>(; 
cfcoT^j&L^ia&x.jjM^, fct Atf«aJ3<a*fflJ!&3Ui, J^JLTO 1 £ tz It 2 l&± 

* <b k n £#t£-^t * - 1 * . 

A. a £ J:^/! fc(jt/?-»73-^y bta-Kfi^ y-b-->*<Pj&3B<py --y 
3te 1 X 1 0 7 1S<75*fflJia^f>^:RNA^#SiL, #*fflS&*^ -7frb<D 10-15//9 

ttfflLfc. $£>K, ^T^^itfe^E^J [Cleveland^ ( 1 9 8 0 ) Cell 2 0 
: 95-1 05] fc-.?^ h5>7l/-J/a >K#L. #7*n h _h<7>RNA<7># 
&ifcti^#££fll©-r 74 H*3V>T, £ fzmnSJkffl-? a £ 
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,^4 yy ?4 -tf--> g y : 5 xSSPE 5xf>^)^iE 5 0%*;i/A7^ 
K. 4 2*C, tfi&:0. 2XSSPE, 0 . 1%&S,6 5V. 

b. =-^±y^^T2^A 

t h ttSfflflai*- ^ y 'feAChR c £ (j a & j: u» £ -9- y a - y h 3 - kDNAc 

«r, k k. : ni»$o»pci 2 c Boulter <b ( 1 9 8 6 

) , ATCC#CRL 17 2 1] *3ct^IMR3 2 [Clementi ( 1 9 8 6 ) , 

Int. D. Neurochem.4 7:2 9 1 - 2 9 7, ATCC#CCL 127], KhVKffim 
*JfflJ8&^ BC 3H1 [Patricks ( 1 9 7 7 ) , J. Biol. Chan. 2 5 2:2 1 4 3 

-2153] kitmLxmmLtz. mnnmm^ ^>x7x^ 

-f *. 

7^^f(7)|fi:, F7>77i^ hfflfl&fiyv- h^t>g|Ii L-ZUW-t 
&. &m LfcRttW-flRJiPCl 2 , BC3H1. ^jiCKDRs 2-C*4 ( £ ft fi 7 B M 
Kf^^ife 5 -£ tz ) . >rt HBjffliam ti 3 7 *C <£> T y -tr >f ttftftg ( 5 0 Tri s/ 

HCI, i nM MgCI 2 1 2 Cadj , 1 2 0 Nad, 3 nW EDTA, 2 mg/ml £ J; yr q . 
l%7Fnt">F, PH7. 4) 4"3 7tt'J LXW^M~f~2> . mm±$t& U 
1 X 1 0 72 5 0 ^ IcSfJtJ. #75Xf ^iittfi: 2 5 0 // l^fllllS, 
1 5 rM 3 H-- 3 > fcjn*.. £ fttc 1 *M<7>$mWi- 3 > *ilI;L 4 titJO 

x.&<^-t\ t y -t-imw&^ <£ <o £50 0^1«fc-r&. h 7 > * 7 .x * 

Y SftfclfflJI&^Ty-tM -efimS"C 3 0 h L, ^1£ttJMJj& 

77W§I(T)4 5 0 / i l7 , j3-ht, 0. 0 5%*''Jxf 
5 4 tt2 4 B#M^ Ha^- h LTfltTftkUL ^Whatman GF/C# ^ * js^f 

7g-C-2 ®^^-ri). 7 JV*-£ft»L, 5 > if- a >?§?ff 
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C. 86 t>-I§7 
>f li^co J: •) K 

1. *SS<3flr3tfc, 6 f x^^'J 'Jy - h^l/- >«ft: 2 x l 0 V-f 

2. ^j&SrffiigL, ^V- hS , 2 m ^7 , ;-t'f $l9rrt£ (5 0"*" HEPES f 26 0 
m^^cr-^, 5. 4mMKCI f 1. 8 nW CaCl 2 , 0 . 8 MgS0 4 , 5. 5nW^;v 

3. Ty-te'f U 3 ^ Ci<7> 86 Rb£^r-3-& T y •fc-ffltflnft 1 

6 . &*7JL)l>$>ti 19 2 X 0. S^O. 2 %SDS4-iPx.T«BJia i «:v§»L, 5 mlc^ 
:©7 7^ liWT?)f-^«:^*. 
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PC12 IMR32 



T=f-X h 

— Z3=f-> 52/zM 2.1X' 18//M 7.7x- 

CCh * 3.3X" 230/iM 7.6x = 

=y^-=yy 57#M 3.6X* 14/iM 10x e 

d-y#9 5VU 0.81/zMO. 2. 5tfM 
y^i/UT^> 0.42jtzM 0.11/bM 
f* — ?A nd' 22fiM 
T h n h° > 12. 5// M 43#M 

* CCh = fjJW<lJ\,*V y 
° 200 uM 

b 200 uM CCh 

c 3 mM CCh 

* 1 mM 

' 100 uM >^->> 



IfltH. AOrtHHtf^HH* yfcjg^-^ >*JWi7"fef-A'3 'J > (ACh) f 
'J >ftM&T=r-x Mn&EPLTHnU ftlW^TKttil 

, F7 , /^7xn?tit R$?L3I*fflm i £A 2 ft fc0P##H8&K is n T , AChR 
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&i£ «t (2 , ffi« 3 till* 3 ft * J: 0*«E H t* ^3" ? ft S 

3 (it: M$g»tt-3f>147-bf^3'J>^?) a 3^ya 
h£3- K^**? U-*?- KEyiJ-C**. 

v&seyy-c&a. 

SB^!J#-f- : 7 (it: h^Mmt^-n^^'ttr-tf-^nr y vSfft^arf/J. 
-=-•7 K-TSJJ^ KE9j-C*«. 

HE?>J#-9- : 8 (iSe^J*-^ : 7 fcfctffci: httgffliti-3f >t7-bf^n'J 
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Besnjff-^- : i 
sb^jo^s .-2 2 7 7 
mn<om : 

: M# 
SefiJ^tt^ : c DNA 

#«Sr^-rffi-f - : CD S 
#£#g : 1 6 6 . . 1 7 5 5 

mm 
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CAATGACCTG TT T1C1I CTG TAACCACACG TTCCCTGCTG ACACGAASCY TCCCACAATC 60 

GACCAGAATC CTCACAGAAT CCAGCACCAG CTCTGCTCCG CACATGCTCC ATCCTCCAAC 120 

CCACAGCAAA CCCCTGACCT GACCTCCTGA TCCTCACCAC AAGCCATCCC CCCCTCCTCT 180 

CCTCTCTTCC TCTCCTTCAC AAAGCTCACC CTCTGCTCGC TCCTTCTCAC CCCACCAGCT 240 

CCAGAGGAAC CTAACCGCCC ACCTCCCACG GCTCCTGGAG ACCCACTCTC CTCTCCCACT 300 

CCCACGCCAT TCCCCCACCC ACGCTCCCAT ACCCACACTC AGCACCGCCT CTTCAAACAC 360 

CTCTTCCCCG CCTACAACCC CTCCCCCCCC CCCCTCCCCA ACACTTCACA CCTCCTGATT 420 

CTCCCCTTTC CACTGTCCAT CGCTCAGCTC ATCGATCTGC ATCAGAAGAA CCAAATGATG 480 

ACCACCAACG TCTGQCTAAA ACAGCACTCG ACCCACTACA AACTGCGCTG CAACCCCGCT 540 

GATTTTCCCA ACATCACATC rCTCACCCTC CCTTCTGACA TCATCTCGAT CCCCCACATT 600 

CTTCTCTACA ACAATCCAGA TGGCCAGTTT CCACTCACCC ACATCACCAA CCCCCACCTC 660 

TTCTCCACGC GCACTCTCCA CTGCCTGCCC CCCCCCATCT ACAAGACCTC CTGCAGCATC 720 

GACCTCACCT TCTTCCCCTT CGACCAGCAG AACTGCAACA TCAAGTTIGG CTCCTGGACT 7 BO 

TATCACAACG CCAAGATCGA CCTCGACCAC ATGGACCACA CTCTGCACCT GAACCACTAC B40 

TCCGAGAGCG GCGACTCCGC CATCGTCAAT CCCACGGGCA CCTACAACAG CAACAAGTAC 900 
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GACTCCTGCC CCGAGATCTA CCCCCACCTC ACCTACCCCT TCCTCATCCC GCGGCTGCCG 960 

CTCTTCTACA CCATCAACCT CATCATCCCC TGCCTGCTCA TCTCCTGCCT CACTGTGCTC 1020 

CTCTTCTACC TCCCCTCCCA CTCCGGCGAG AACATCACCC TCTCCATTTC GCTGCTGCTG 1080 

TCACTCACCG TCTTCCTCCT GCTCATCACT GAGATCATCC CGTCCACCTC GCTGGTCATC 1140 

CCCCTCATCG GCGAGTACCT GCTGTTCACC ATGATCTTCC TCACCCTGTC CATCGTCATC 1200 

ACCCTCTTCG TGCTCAATCT CCACCACCCC TCCCCCACCA CCCACACCAT CCCCCACTCG 1260 

GTGCGGGGGG CCCTTCTGGG CTGTGTGCCC CGGTCGCTTC TGATCAACCG GCCCCCACCA 1320 

CCCGTGGACC TCTGCCACCC CCTACGCCTG AAGCTCAGCC CCTCTTATCA CTGGCTGGAG 1380 

ACCAACCTCG ATGCCGAGGA CAGGCACCTC GTCGTGGAGC AGGAGCACAC ATGGGCATGT 1440 

GCACGTCATC TCCCCCCCTC TGTGGCGACC CTCTGCACCC ACCCCCACCT GCACTCTGGG 1500 

CCCTCACCTC CCAACCCTGA GCCTCTGCTC CAGGAGGCTG AGCTGCTGCT ATCACCCCAC 1560 

ATCCACAAGG CACTCCAACG TGTGCACTAC ATTGCCGACC ACCTCCCGTC TGAGGATCCT 1620 

CACTCTTCGG TCAACCACCA CTGCAAGTAT GTTGCCATCG TCATCGaCaC CATCTTCCTC 1680 

TGCCTGTTTA TCATCGTCTC CTTCCTGGGG ACCATCGGCC TCTTTCTCCC TCCCTTCCTA 1740 

GCTGGAATCA TCTCACTCCA CCTCCCTCCA CCTCCCTCCC AGCCCAAAGC GGACCGTTCT 1800 

TGGATCTGGA ACCCCTTTGA ACAATCTTTA CATTTGGAGA TGAGCCCAAA GTGCCAGGCA 1860 

GAACAGCCAC CTGAGGTGGG AGGTTGGAGA GCCACGTGAG GTCTCTCTAA GTCACCCTCC 1920 

CCTTCAACTT TCGAGTCTCT CCCACTTTCC ACCGTCCTGA CCTCTATCCT CCAGCAGCCC 1980 

ACTAATAACC GCTCTTCCCG AACCGCAGGA ACCGGGACCC ACGGCCTGCA CCTGATGTCG 2040 

ACGTACAGCC CAGATCTTCC CTACCCCCGA GGGATGGATG CTTGCATACA CCTCCCTCCC 2100 

CTATTCCATC CATCTGGAAC CACATTTGAG CCTCCACCCT TCTCCTTCAC CTCATTCCTC 2160 

TCCTTCCTTC CTCCAAAATC GCTCTCCACC AGCCGGCCCC CAGGACCTCT GGCAGAGCTC 2220 

ACACCCATCC CCTGCAGGGC CTCCATATGT CCCTACGCGT GCAGCAGCCA AACAAGA 2277 



mm^ : 2 
ss^ycog? : 5 2 9 
mm<om : r ? j m 
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Met Cly Pro Ser Cys Pro Val Phe Leu Ser Phe Thr Lys Leu Ser Leu 

15 10 15 

Trp Trp Leu Leu Leu Thr Pro Ala Cly Cly Clu Clu Ala Lys Arg Pro 
20 25 30 

Pro Pro Arg Ala Pro Cly Asp Pro Leu Ser Ser Pro Ser Pro Thr Ala 

35 AO 45 

Leu Pro Gin Cly Cly Ser His Thr Clu Thr Clu Asp Arg Leu Phe Lys 
50 55 60 

His Leu Phe Arg Cly Tyr Asn Arg Trp Ala Arg Pro Val Pro Asn Thr 
65 70 75 80 

Ser Asp Val Val He Val Arg Phe Gly Leu Ser lie Ala Gin Leu He 
85 90 95 

Asp Val Asp Clu Lys Asn Gin Met Met Thr Thr Asn Val Trp Leu Lys 
lOO 105 110 

Cln Clu Trp Ser Asp Tyr Lys Leu Arg Trp Asn Pro Ala Asp Phe Gly 
115 120 125 

Asn He Thr Ser Leu Arg Val Pro Ser Clu Met He Trp He Pro Asp 
130 135 140 

He Val Leu. Tyr Asn Asn Ala Asp Cly Clu Phe Ala Val Thr His Met 
145 150 155 160 

Thr Lys Ala His Leu Phe Ser Thr Gly Thr Val His Trp Val Pro Pro 
165 170 175 

Ala He Tyr Lys Ser Ser Cys Ser He Asp Val Thr Phe Phe Pro Phe 
180 185 190 

Asp Gin Cln Asn Cys Lys Met Lys Phe Gly Ser Trp Thr Tyr Asp Lys 
195 200 205 

Ala Lys He Asp Leu Clu Gin Met Glu Gin Thr Val Asp Leu Lys Asp 
210 215 220 

Tyr Trp Clu Ser Gly Glu Trp Ala He Val Asn Ala Thr Gly Thr Tyr 
225 230 235 240 



(62) 



#S*¥8-5 0 7 44 1 



Asn Ser Lye Lys Tyr Asp Cys Cys Ala Glu He Tyr Pro Asp Val Thr 
245 250 255 

Tyr Ala Phe Val He Arg Arg Leu Pro Leu Phe Tyr Thr He Asn Leu 
260 265 270 

He He Pro Cys Leu Leu He Ser Cys Leu Thr Val Leu Val Phe Tyr 
275 260 285 

Leu Pro Ser Asp Cys Gly Clu Lys He Thr Leu Cys He Ser Val Leu 
290 295 300 

Leu Ser Leu Thr Val Phe Leu Leu Leu He Thr Clu He He Pro Ser 
305 310 315 320 

Thr Ser Leu Val He Pro Leu He Cly Clu Tyr Leu Leu Phe Thr Met 
325 330 335 

He Phe Val Thr Leu Ser He Val He Thr Val Phe Val Leu Asn Val 

340 345 3 50 

His His Arg Ser Pro Ser Thr His Thr HeC Pro His Trp Val Arg Cly 
355 360 365 

Ala Leu Leu Cly Cys Val Pro Arg Trp Leu Leu Met Asn Arg Pro Pro 
370 375 380 

Pro Pro Val Clu Leu Cys His Pro Leu Arg Leu Lys Leu Ser Pro Ser 
385 390 395 400 

Tyr His Trp Leu Glu Ser Asn Val Asp Ala Clu Clu Arg Clu Val Val 
405 410 415 

Val Clu Clu Clu Asp Arg Trp Ala Cys Ala Cly His Val Ala Pro Ser 
420 425 430 

Val Cly Thr Leu Cys Ser His Gly His Leu His Ser Cly Ala Ser Cly 
435 440 445 

Pro Lys Ala Clu Ala Leu Leu Gin Clu Cly Clu Leu Leu Leu Ser Pro 
450 455 460 

His Met Gin Lys Ala Leu Glu Gly Val His Tyr He Ala Asp His Leu 
465 470 475 480 

Arg Ser Clu Asp Ala Asp Ser Ser Val Lys Glu Asp Trp Lys Tyr Val 
485 490 495 

Ala Met Val He Asp Arg He Phe Leu Trp Leu Phe He He Val Cys 
500 505 510 

Phe Leu Cly Thr He Cly Leu Phe Leu Pro Pro Phe Leu Ala Cly Met 
515 520 525 

He 



: 3 



ee^jc^s? : i 7 s ? 
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mwm : mm 

: c DNA 

mmzm-rm^ : c d s 

^F^teii : 3 9 . . 1 5 5 3 



CCCACCCTCC CCCTCCGCCC 


CCACCCCCCC 


CACCACCCAT 


GCCCTCTCCC 


CCCCTCTCGC 


60 


TGCCCCTGCC 


GCTGTCGCCG 


CCGCGGCTCC TGCTCCTGCT 


CCTGTCTCTG 


CTCCCAGTCC 


120 


CCAGCCCCTC 


ACACCCTCAC 


CACCCTCTAT 


TTGACCCCCT 


CTTTGAAGAT 


TACAATGAGA 


180 


TCATCCCCCC TCTACCCAAC 


CTCTCTGACC 


CACTCATCAT 


CCATTTCCAC 


CTCTCCATCT 


240 


CTCACCrCGT 


CAACCTCGAT 


CAACTAAACC 


ACATCATCCA 


CACCAACCTC 


TGGCTCAAGC 


300 


AAATCTGGAA 


TCACTACAAC 


CTGAAGTGGA 


ACCCCTCTGA 


CTATCGTCCC 


GCAGACTTCA 


360 


TCCCTGTCCC 


TGGACAGAAG 


ATCTCGAAGC 


CAGACATTCT 


GCTCTATAAC 


AATGCIGTTG 


420 


CCCATTTCCA 


GCTCGACCAC 


AAGAGGAAAG 


CCTTACTCAA 


CTACACTCCC 


CACCTGACTT 


480 


GGATACCTCC 


CCCCATCTTT 


AACACCTCCT 


GTAAAATCGA 


CCTCACCTAC 


TTCCCCTTTG 


540 


ATTACCAAAA 


CTCTACCATC 


AACTTCCCTT 


CCTCCTCCTA 


CGATAACCCC 


AAAATGGATC 


600 


TCGTCCTCAT 


CCGCTCTTCC 


ATGAACCTCA 


ACGACTATTG 


GGAGAGCCCC 


CAGTCGCCCA 


660 


TCATCAAACC 


CCCAGGCTAC 


AAA CA C GA C A 


TCAAGTAGAC 


CTCCTGCGAG 


GAGATCTACC 


720 


CCGACATGAC 


ATACTCGCTG 


WVCATCCCCC 


GCCTGTCCTT 


CTTCTACACC 


ATCAUCCTCA 


780 


TCATCCGCTG 


GCTGATCATC 


TCCTTCATCA 


CTGTGCTCCT 


CTCCTACCTC 


CCCTCCGACT 


640 


GCCGCGAGAA 


CGTGACCCTC 


TGYATTTCTC 


TCCTCCTCTC 


CCTCACCCTC 


TTTCTCCTCC 


900 


TGATCACTGA 


CACCATCCCT 


TCCACCTCGC 


TGGTCATCCC 


CCTGATTGGA 


GAGTACC7CC 


960 


TCUUCACCAT 


CATTTGTCTA 


ACCTTCTCCA 


TCGACATCAC 


CGTCTGCGTG 


CTCAACGTGC 


1020 


ACTACAGAAC 


GCCGACGACA 


CAGACAATGC 


CCTCATGGGT 


GAACACTCTA 


TTCTTCAMCC 


1080 
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CCTCATCTWC ATCACCACCC CAACAAGCAA CGAGCCCAAC 


CCTCACAACC 






CTACCCTCCC GACCTCTCAA ATCTCAATTG CTTCAGCCGC 


GCAGAGTCGA 


12D0 




GGAGGCCTAC CCCTGCCAGG ACGGGATGTG TGCTTACTCC 


CACGAGCCCA 


1260 


GGATAAAAAT 


CTCCAATTTC AGTCCTAACC TCACGAGAAG CTCTACTTCT GAATCTGTTG 


1320 


ATGCTGTGCT 


GTCCCTCTCT GGTTTGTCAC CAGAAATCAA AGAAGCCATC 


CAAAGTGTCA 


1380 


AGTATATTCC 


TCAAAATATC AAACCACAAA ATCAACCCAA ACACATTCAA 


CATGATTCCA 


1440 


ACTATCTTCC 


CATGGTGATT CATCCTATTT TTCTGTCGCT TTTCACCCTG 


GTGTGCATTC 


1500 


TAGG6ACAGC 


AGGATTGTTT CTGCAACCCC TGATGGCCAG CCAAGATCCA 


TAAGCACTAA 


1560 


GCTGTCTCCC 


TCCCTGGGAG ACTTCCTTGT GTCAGGCCAG GAGGACCCTC 


CTTCCTACTA 


1620 


AGAACCTACT 


TTCTCTTATC AAGCTACCAG CTTTGTTTKK GCCATTTCGA 


ULTlllACTTA 


16B0 


li J 1CCACTT 


ATCTTGCAAT CATGCCGCNN NNAAATCTCA AGACTATTTA TTACCGATAA 


1740 


ATGAACATTT 


AACTAGC 




1757 



mmw : 4 

EM<oM2 : 5 o 4 

mnvmm : 9 
mi 

Met Cly Ser Cly Pro Leu Ser Leu Pro Leu Ala Leu Ser Pro Pro Arg 

15 10 15 

Leu Leu Leu Leu Leu Leu Ser Leu Leu Pro Val Ala Arg Ala Ser Glu 

20 25 30 

Ala Glu Hi* Arg Leu Phe Clu Arg Leu Phe Clu Asp Tyr Asn Clu He 
35 40 <i5 

lie Arg Pro Val Ala Asn Val Ser Asp Pro Val lie He His Phe Glu 
50 55 60 

Val Ser Mat Ser Cln Lau Val Lys Val Asp Clu Val Asn Cln He Hat 
65 70 75 80 

Clu Thr Asn Leu Trp Leu Lys Gin He Trp Asn Asp Tyr Lys Leu Lys 
65 90 95 

Trp Asn Pro Ser Asp Tyr Cly Gly Ala Glu Phe Met Arg Val Pro Ala 
100 105 110 



(65) 
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Cln Lys lie Trp Lys Pro Asp He Val Leu Tyr Asn Asn Ala Val Cly 
115 120 125 

Asp Phe Gin Val Asp Asp Lys Thr Lys Ala Leu Leu Lys Tyr Thr Cly 
130 135 160 

Glu Val Thr Trp He Pro Pro Ala He Phe Lys Ser Ser Cys Lys He 
145 150 155 160 

Asp Val Thr Tyr Phe Pro Phe Asp Tyr Cln Asn Cys Thr Met Lys Phe 
165 170 175 

Cly Ser Trp Ser Tyr Asp Lys Ala Lys He Asp Leu Val Leu He Cly 
180 185 190 

Ser Ser Met Asn Leu Lys Asp Tyr Trp Clu Ser Cly Clu Trp Ala He 
195 2O0 205 

He Lys Ala Pro Cly Tyr Lys His Asp He Lys Tyr Ser Cys Cys Clu 
210 215 220 

Clu He Tyr Pro Asp He Thr Tyr Ser Leu Xaa He Arg Arg Leu Ser 
225 230 235 240 

Leu Phe Tyr Thr He Xaa Leu He He Arg Trp Leu He lie Ser Phe 
265 250 255 

He Thr Val Val Val Ser Tyr Leu Pro Ser Asp Cys Gly Clu Lys Val 
260 265 270 

Thr Leu Cys lie Ser Val Leu Leu Ser Leu Thr Val Phe Leu Leu Val 
275 280 285 

He Thr Glu Thr lie Pro Sex Thr Ser Leu Val He Pro Leu He Gly 
290 295 300 

CUi Tyr Leu Leu Xaa Thr Mat He Cys Val Thr Leu Ser Ho Asp Ha 
305 310 315 320 

Thr Val Cys Val Leu Asn Val His Tyr Arg Thr Pro Thr Thr His Thr 
325 330 335 

Met Pro Ser Trp Val Lys Thr Val Phe Leu Xaa Leu Leu Pro Arg Val 
340 345 350 

Met Xaa Met Thr Arg Pro Thr Ser Asn Glu Gly Asn Ala Cln Lys Pro 
355 360 365 

Arg Pro Leu Tyr Gly Ala Glu Leu Ser Asn Leu Asn Cys Phe Ser Arg 
370 375 380 

Ala Glu Ser Lys Gly Cys Lys Glu Gly Tyr Pro Cys Cln Asp Cly Met 
385 390 395 400 

Cys Gly Tyr Cys His His Arg Arg He Lys lie Ser Asn Phe Ser Ala 
405 410 415 
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Asn Leu Thr Arg Scr Ser Ser Ser Clu Ser Val Asp Ala Val Leu Ser 
420 425 430 

Leu Ser Ala Leu Ser Pro Clu lie Lys Glu Ala lie Gin Ser Val Lys 
43S 440 44 5 

Tyr lie Ala Glu Asn Met Lys Ala Gin Asn Glu Ala Lys Glu lie Gin 
450 455 460 

Asp Asp Trp Lys Tyr Val Ala Met Val lie Asp Arg lie Phe Leu Trp 
465 470 475 A80 

Val Phe Thr Leu Val Cys lie Leu Gly Thr Ala Gly Leu Phe Leu Gin 
485 490 495 

Pro Leu Met Ala Arg Glu Asp Ala 

500 



: 5 

nm<r>£i2 12 3 6 3 

m\i<om : mm 

SmvUM : c DN A 
^WlZM-TU^ : cd s 

fRttefi : 1 7 3. . 2 0 5 6 

mm 

GCCCTCGCTG CCGCGCCGCC GCCGCNCCGC GCCCCACAGC ACAACCCCAN CCCCCCCCCC 60 

CGCCCGAACC CCCCCGCCAC CCGCCGCACG CATCAACTTC CCCCCCCACG GGCCTCGAAG 120 

CGGCGGGGAG CCGGGAGCCC CCCGCATCTA GAGCCCCCGA GGTGCGTGCG CCATGGACCT 180 

AGCGCGCCCC CGACCGCCCC CCCTGCTCCC GCCGCTGCTG CTGCTTCTCC CCACCCCCCT 240 

CCTCCGCCCC AGCAGCCATC TGCAGACCCC CCCCCaCCCC GACCAGCCGC TCCTCAAGAA 300 

ACTCTTCTCC CCTTACAACA AGTGGTCCCG ACCCGTGCCC AACATCTCCG ACGTCCTCCT 360 

CGTCCGCTIC CGCCTGTCCA TCCCTCAGCT CATTCACGTG CATGAGAAGA ACCAGATGAT 420 

CACCACGAAC GTCTCGGTGA AGCAGGAGTC GCACGACTAC AACCTCCCCT GGGACCCACC 480 
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TCACTATGAC AATCTCACCT CCATCCCCAT CCCCTCCGAC CTCATCTCCC CCCCCCACAT 540 

CCCCCTCTAC AACAATCCTC ACCCCGACTT CCCCCCCACC CACCTGACCA ACGCCCACCT 600 

GTTCCATGAC GGGCGGGTCC ACCGCACTCC CCCGGCCATT TACAAGAGCT CCTCCAGCAT 660 

CCACCTGACC TTCTTCCCCT TCGACCAGCA GAACTCCACC ATCAAATTCG CCTCCTCCAC 720 

CTACGACAAC CCCAAGATCC ACCTCGTGAA CATGCACACC CCCCTCCACC ACCTGCACTT 780 

CTCCCACACT GCCCACTCGC TCATCTCCGA CGCCGTCCGC ACCTACAACA CCACGAACTA 840 

CCACTCCTCC CCCCAGATCT ACCCGGACAT CACCTATCCC TACCCCATCC CGCGCCTCCC 900 

GCTCTTCTAC ACCATCAACC TCATCATCCC CTGCCTCCTC ATCTCCTGCC TCACCGCCCT 960 

GCTCTTCTAC CTGCCCTCCG AGTGTCGCGA GAACATCACG CTCTCCATCT CCGTCCTCCT 1020 

CTCCCTCACC CTCTTCCTCC TCCTCATCAC CGACATCATC CCGTCCACCT CACTCCTCAT 1080 

CCCACTCATC CGCGAGTACC TCCTCTTCAC CATCATCTTC CTCACCCTCT CCATCCCCAT 1140 

CACCGTCTTC CTCCTCAACC TCCACCACCG CTCCCCACCC ACCCACACCA TGCCCACCTC 1200 

CGTACCCAGG GTCTTCCTGG ACATCGTGCC ACGCCTGCTC CTCATGAAGC GGCCGTCCGT 1260 

GCTCAAGGAC AATTCCCGCC GCCTCATCGA GTCCATCCAT AACATGCCCA GTGCCCCGCG 1320 

CTTCTGCCCC CACCCACAAC GGCACCCCCC TCCCACCACC CGCACCCACA GCCTCCACCC 1380 

TCCCTCACCG TCCTTCTGCG TCCCCCTGGA TCTGCCGGCT GAGCCTGGGC CTTCCTGCAA 1440 

CTCACCCTCC GACCACCTCC CTCCTCAGCA GCCCCTGGAA GCTGAGAAAG CCAGCCCCCA 1500 

CCCCTCGCCT GGACCCTCCC GCCCCCCCCA CCCCACCCAC CCACCACGGC TCCCCAAACC 1560 

CAGGTCCCTC ACCCTCCACC ACATGTCCAG CCCTGGCGAA CCCGTGGAAG GCCGCGTCCG 1620 

CTGCCCGTCT CGGACCATCC AGTACTGTGT TCCCCGAGAC CATCCCCCCC GCGAGGCAGA 1680 

TGGCCAGGCT GCCCGCGCCC TGGCCTCTCG CAACAGCCAC TCCGCTGAGC TCCCACCCCC 1740 

AGACCACCCC TCTCCCTCCA AATCCACATG CAAGAAGGAC CCCTCTTCCC TCTCCCCCAC 1800 

CGCCACGGTC AAGACCCGCA GCACCAAAGC GCCGCCGCCG CACCTGCCCC TGTCCCCGGC I860 

CCTGAGCCCC GCGGTGCACC GCGTCCAGTA CATTGCAGAC GACCTGAAGG CCGAAGACAC 1920 

ACACTTCTCG GTGAAGCACC ACTCCAACTA CGTCCCCATC CTCATCCACC CCATCTTCCT 1980 

CTGGATGTTC ATCATCGTCT GCCTCCTGGG GACGGTGGCC CTCTTCCTGC CGCCCTGGCT 2040 

CGCTGCCATG ATCTAGGAAG GGACCGGGAG CCTCCGTGCC CTGGGGCTGC CGYCCACGCC 2100 

CCCAGCATCC ATGCGCCCCG CCTGGGGCCG CGCTGGCTTC TCCCTCGACT CTG7CGGCCC 2160 



(68) ft«¥8-5 0 744 1 

ACACCTTTCC CAAATTTTCC TTCCTCTTCT CTCTCTCCTG TAAGACCGCC TTCGACCCCG 2220 
ACACGGCCTC TCCCCACACC GACTCTCCAC CTCCTTCCAG TTCCACTCTS GCCTCAGNAC 22S0 
CCACCGCCTT GGAGCAGAGC TCCCCCTCGC CGCCTYCTAC CTGCAGGACT CGCGCTAAGT 2340 
CCACCTCTCC CCCTGCGCAG CCC 2363 

: 6 

E?IJ©ftS : 6 2 7 

Met Clu Leu Cly Cly Pro GLy Ala Pro Arg Leu Leu Pro Pro Leu Leu 
1 5 10 15 

Leu Leu Leu Gly Thr Gly Leu Leu Arg Ala Ser Ser His Val Clu Thr 

20 25 30 

Arg Ala His Ala Clu Glu Arg Leu Leu Lys Lys Leu, Pbe Ser Cly Tyr 
35 40 45 

Asn Lys Trp Ser Arg Pro Val Ala Asn lie Ser Asp Val Val Leu Val 
50 55 60 

Arg Phe Gly Leu Ser lie Ala Gin Leu lie Asp Val Asp Glu Lys Asn 
65 70 75 80 

Gin Met Met Thr Thr Asn Val Trp Val Lys Gin Clu Trp His Asp Tyr 
85 90 95 

Lys Leu Arg Trp Asp Pro Ala Asp Tyr Glu Asn Val Thr Ser He Arg 
" 100 105 110 

lie Pro Ser Glu Leu He Trp Arg Pro Asp He Ala Leu Tyr Asn Asn 
115 120 125 

Ala Asp Gly Asp Phe Ala Ala Thr His Leu Thr Lys Ala His Leu Phe 
130 135 140 

His Asp Cly Arg Val Gin Arg Thr Pro Pro Ala He Tyr Lys Ser Ser 
145 150 155 160 

Cys Ser lie Asp Val Thx Phe Phe Pro Phe Asp Cln Gin Asn Cys Thr 
165 170 175 

Met Lys Phe Cly Ser Trp Thr Tyr Asp Lys Ala Lys He Asp Leu Val 
180 185 190 
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Asn Met His Ser Arg Val Asp Cln U>u Asp Phe Trp Glu Sex Cly Clu 
195 " 200 205 

Trp Leu lie Ser Asp Ala Val Cly Thr Tyr Asn Thr Arg Lys Tyr Glu 
210 215 220 

Cys Cys Ala Glu lie Tyr Pro Asp lie Thr Tyr Ala Tyr Ala lie Arj 
225 2 30 235 

Arg Leu Pro Leu Phe Tyr Thr lie Asn Leu lie lie Pro Trp Leu Leu 
245 250 255 

lie Ser Cys Leu Thr Ala Leu Val Phe Tyr Leu Pro Ser Clu Cys Cly 
260 265 270 

Glu Lys lie Thr Leu Cys lie Ser Val Leu Leu Ser Lc U Thr Val phe 
275 280 285 

Leu Leu Leu lie Thr Glu lie lie Pro Ser Thr Ser Leu Val He Pro 
2 90 295 300 

Leu lie Cly Glu Tyr Leu Leu Phe Thr Met lie Phe Val ^ T Leu Ser 
305 310 315 320 

lie Ala lie Thr Val Phe Val Leu Asn Val His His Arg Ser Pro Arc 
325 330 335 

Thr His Thr Met Pro Thr Trp Val Arg Arg Val Phe Leu Asp He Val 
340 345 350 

Pro Arg Leu Leu Leu Met Lys Arg Pro Ser Val Val Lys Asp Asn Cys 
355 360 365 

Arg Arg Leu lie Clu Ser Met His Lys Met Ala Ser Ala Pro Arg Phe 
370 375 380 

Trp Pro Glu Pro Glu Gly Glu Pro Pro Ale Thr Ser Gly Thr Cln Ser 
3S5 390 395 400 

Leu His Pro Pro Ser Pro Ser Phe Cys Val Pro Leu Asp Val Pro Ala 
405 410 415 

Glu Pro Gly Pro Ser Cys Lys Ser Pro Ser Asp Gin Leu Pro Pro Gin 
420 425 430 

Gin Pro Leu Glu Ala Glu Lys Ala Ser Pro His Pro Ser Pro Cly Pro 
435 440 445 

Cys Arg Pro Pro His Gly Thr Cln Ala Pro Gly Leu Ala Lys Ala Arg 
450 455 460 

Ser Leu Ser Val Gin His Met Ser Ser Pro Gly Glu Ala Val Glu Gly 
465 470 475 480 

Gly Val Arg Cys Arg Ser Arg Ser lie Cln Tyr Cys Val Pro Arg Asp 
485 490 495 



(70) 



ftSk¥ 8 - 5 0744 1 



Asp Ala Ala Pro Clu Ala Asp Cly Gin Ala Ala Cly Ala Leu Ala Ser 
500 505 510 

Arg Asn Ser His Ser Ala Clu Leu Pro Pro Pro Asp Gin Pro Ser Pro 
515 520 525 

Cys Lys Cys Thr Cys Lys Lys Glu Pro Ser Ser Val Ser Pro Ser Ala 
530 535 560 

Thr Val Lys Thr Arg Ser Thr Lys Ala Pro Pro Pro His Leu Pro Leu 
545 550 555 560 

Ser Pro Ala Leu Ser Arg Ala Val Clu Gly Val Gin Tyr lie Ala Asp 
565 570 575 

His Leu Lys Ala Glu Asp Thr Asp Phe Ser Val Lys Clu Asp Trp Lys 
580 58S 590 

Tyr Val Ala Hee Val lie Asp Arg lie Phe Leu Trp Met Phe He He 
595 600 605 

Val Cys Leu Leu Gly Thr Val Cly Leu Phe Leu Pro Pro Trp Leu Ala 
«° 615 620 

Cly Met He 
625 



efoi^ : 7 

: 1 8 7 6 
E?S*>S:«« 

SS^Uct)®^ : c DN A 
E?!l<0#« 

twwLzm-ru^ : cd s 

: 7 3 . . 1 5 8 1 

Earn 

OCCCCCACCC CCAGCCCCGC CCCACACCCC AGACCTGCAC CGCCCCGCCT CCCTGCACCT 60 

GCGCGACTCA ACATGCCCTC CTCGCCGCGA CCCCTCTCCC TCCCCCTCCC CGCCTCGCTC 120 

CTCCACCTCT CCCTCCAACC CCACTTCCAC ACCAACCTTT ACAAGGAGCT CGTCAAGAAC 1B0 

TACAATCCCT 7CGAGAGGCC CGTGGCCAAT GACTCCCAAC CACTCACCCT CTACTTCTCC 2*0 



C71) ^S¥8-5 0 7 44 1 



CTGACCCTCC TCCAGATCAT 


CGACGTCGAT 


GAGAAGAAUV 


A A PTTTTI A C 


CACCAACATT 


300 


TGGCTGCAAA TCTCTTCGAC AGATCACTAT 


TTACAGTCCA 


ATCTGTCAGA 


ata trr trrr 
AlAHl>Al»ol> 


JDU 


CTCAACACTG TTCGTTTCCC AGATGGCCAG 


ATTTGGAAAC 


CACACATTCT 


TCTCTATAAC 




ACTCCTCATG AGCCCTTTGA CCCCACATTC 


CACAGTAACC 


TGTTGGTGAA 


TTCTTCTGGG 




CATTGCCAGT ACCTCCCTCC 


ACGCATATTC 


AACACTTCCT 


GCTACATCCA 


tgtaccctcc 


540 


TTTCCCTTTC ATGTGCAGCA 


CTGCAAACTG 


AAGTTTGGGT 


CCTGGTCTTA 


CGCAGCCTCG 


600 


TCCTTGGATC TGCAGATGCA 


GGAGGCAGAT 


ATCAGTGGCT 


ATATCCCCAA 


TCCACAATCG 


660 


GACCTAGTGG GAATCCCCGC 


CAAGACCACT 


GAAAGGTTCT 


ATCACTGCTC 


CAAAGAGCCC 


720 


TACCCCCATC TCACCTTCAC 


ACTGACCATG 


CGCCGCAGGA 


CGCTCTACTA 


TCCCCTCAAC 


760 


CTGCTGATCC CCTGTGTGCT 


CATCTCCCCG 


CTCGCCCTGC 


TGGTCTTCCT 


GCTTCCTCCA 


840 


CATTCCGGCC ACAAGATTTC 


CCTCGGGATA 


ACACTCTTAC 


TCTCTCTTAC 


CCTCTTCATG 


900 


CTGCTCCTCG CTGAGATCAT 


GCCCCCAACA 


TCCGATTCGC 


TACCATTGAT 


ACCCCACTAC 


960 


TTCCCCAGCA CCATCATCAT 


CGTGGGCCTC 


TCGGTGGTGG 


TCACCCTCAT 


CGTGCTCCAC 


1020 


TACCACCACC acgaccccga 


CGGCGGCAAG 


ATGCCCAACT 


CCACCACACT 


CATCCTTCTG 


1080 


AACTCGTGCG CGTCCTTCCT 


SCCAATGAAG 


AGCCCCGGGG 


AGGACAAGGT 


GCCCCCGGCC 


1140 


TGCCACCACA AGCAGGGGCG 


CTCCAGCCTC 


GCGAGTGTGG 


AGATGACCGC 


CGTCGCCCCG 


1200 


CCGGCGGCCA GCAACCGGAA 


CCTGCTCTAC 


ATCCCCTTCC 


CCGCCCTGCA 


CCCCCTCCAC 


1260 


TCTCTCCCCA CCCCCCACTC 


TCCCCTAGTG 


TGTGGGCGCA 


TCGCCTGCTC 


CCCGACGCAC 


1320 


GATGAGGACC TCCTCCACGG 


CGGGCAACCC 


CCCGACGCCG 


ACCCGGACTT 


GGCCAAGATC 


1380 


CTGGAGCAGG TCCGCTACAT 


TCCCAATCGC 


TTCCGCTCCC 


ACGACCAAAC 


CCACGCCCTC 


1440 


TCCAGCGAGT GGAAGTTCGC 


CCCCTCTCTC 


GTCGACCCCC 


TGTCCCTCAT 


CCCCTTCTCG 


1500 


CTCTTCACCA TCATCTCCAC 


CATCCCCATC 


CTGATGTCGC 


CTCCCAACTT 


CCTGGAGGCC 


1560 


GTGTGCAAAG ACTTTGCGTA 


ACCACGCCTG 


GTTCTCTACA 


TG7CGAAAAC 


TCAGACATGC 


1620 


GCAACGCCTT TGGCTTGGCG 


ACATTTGGGG 


GTGCTAATCC 


ACCACACCAT 


TACACGCCAC 


1660 


AACTCCACTC TTCCCTTCTC 


CCTGTCACTC 


CTCTTGCTTA 


CCGTTTCTTT 


CTTACTTTAG 


1740 


GTACTACAAT CTCACCACTT 


TGTTTCATAT 


TCTCAGATGG 


GCTGATAGAT 


ATCCTTGCCA 


1800 


GATCCGTACC ATCCCTCACC 


AGGGCCACTG 


AGTAGTCATT 


TTGCCCATTA 


GCCCACTCCC 


1860 


TGGAAAGCCC TTCGCA 










1876 



WMtt : 8 



S£jy?>fi$ 15 0 2 



C72) 
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EM 

Met Arg Cys Ser Pro Cly Cly Val Trp Leu Ala Leu Ala Ala Ser Leu 
15 10 15 

Leu His Val Ser Leu Cln Gly Clu Phe Gin Arg Lys Leu Tyr Lys Glu 
20 25 30 

Leu Val Lys Asn Tyr Asn Pro Leu Glu Arg Pro Val Ala Aan Asp Ser 
35 AO A3 

Gin Pro Leu Thr Val Tyr Phe Ser Leu Ser Leu Leu Gin He Met Asp 
50 55 60 

Val Asp Glu Lys Asn Gin Val Leu Thr Thr Aan He Trp Leu Gin Met 
65 70 75 80 

Ser Trp Thr Asp His Tyr Leu Gin Trp Asn Val Ser Glu Tyr Pro Gly 
85 90 95 

Val Lys Thr Val Arg Phe Pro Asp Gly Gin He Trp Lys Pro Asp He 
100 105 110 

Leu Leu Tyr Asn Ser Ala Asp Glu Arg Phe Asp Ala Thr Phe His Thr 
115 120 125 

Asn Val Leu Val Asn Ser Ser Gly His Cys Gin Tyr Leu Pro Pro Gly 
130 135 140 

He Phe Lys Ser Ser Cys Tyr He Asp Val Arg Trp Phe Pro Phe Asp 
145 150 155 160 

Val Gin His Cys Lys Leu Lys Phe Gly Ser Trp Ser Tyr Gly Gly Trp 
165 170 175 

Ser Leu Asp Leu Gin Met Gin Glu Ala Asp He Ser Cly Tyr He Pro 
180 185 190 

Asn Gly Glu Trp Asp Leu Val Gly lie Pro Gly Lys Arg Ser Glu Arg 
195 200 205 

Phe Tyr Clu Cys Cys Lys Glu Pro Tyr Pro Asp Val Thr Phe Thr Val 
210 215 220 



Thr Met Arg Arg Arg Thr Leu Tyr Tyr Gly Lou Asn Leu Leu lie Pro 
225 230 235 240 

Cys Val Leu lie Ser Ala Leu Ala Leu Leu Val Phe Leu Leu Pro Ala 

265 250 255 

Asp Ser Cly Glu Lys lie Ser Leu Gly lie Thr Val Leu Leu Ser Leu 
260 265 270 

Thr Val Phe Mec Leu Leu Val Ala Glu He Met Pro Ala Thr Ser Asp 
275 280 285 

Ser Val Pro Leu He Ala Gin Tyr Phe Ala Ser Thr Met He He Val 
290 295 300 

Cly Leu Ser Val Val Val Thr Val He Val Leu Gin Tyr His His His 
305 310 315 320 

Asp Pro Asp Cly Cly Lys Met Pro Lys Trp Thr Arg Val He Leu Leu 
325 330 335 

Asn Trp Cys Ala Trp Phe Leu Arg Met Lys Arg Pro Gly Glu Asp Lys 
340 345 350 

Val Arg Pro Ala Cys Cln His Lys Gin Arg Arg Cys Ser Leu Ala Ser 
355 360 365 

Val Glu Mat Ser Ala Val Ala Pro Pro Pro Ala Ser Asn Gly Asn Leu 
370 375 380 

Leu Tyr He Cly Phe Arg Gly Leu Asp Cly Val His Cys Val Pro Thr 
385 390 395 400 

Pro Asp Ser Gly Val Val Cys Cly Arg Met Ala Cys Ser Pro Thr His 
405 " 410 415 

Asp Glu His Leu Leu His Gly Gly Cln Pro Pro Clu Gly Asp Pro Asp 
420 425 430 

Leu Ala Lys He Leu Glu Glu Val Arg Tyr He Ala Asn Arg Phe Arg 
435 440 445 

Cys Gin Asp Glu Ser Glu Ala Val Cys Ser Glu Trp Lys Phe Ala Ala 
450 455 460 

Cys Val Val Asp Arg Leu Cys Leu Met Ala Phe Ser Val Phe Thr He 
465 470 475 480 

He Cys Thr He Gly He Leu Met Ser Ala Pro Asn Phe Val Clu Ala 
685 490 495 

Val Ser Lys Asp Phe Ala 
500 



: 9 

SS^iJ^g? : 2 4 4 8 
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eyyoies : c DNA 
#m^a-ria^- : cd s 

12 6 5.. 1 7 7 3 



CTCCTCCCCC 


TCACCGTCCC 


AATTGTATTC 


CCTGGAACAG 


CAGCCGGAAA 


ACCCTCCCCC 


60 


TGCTCATACC 


AGCATAGGCA 


AGAACCTCCT TTCTCCTCCC 


ACCCCCCTCC 


CTGACCCCCA 


120 


CCAACCACCG 


CGCCGGCCGC 


CACCACCTGG 


ACCCAGCTCC 


AGGCGGGCCC 


CCCTTCAGCA 


160 


CCACCGACAC 


CCCCCCACCC 


CCGCCCCTCC 


CCCCGGCGGC 


GCGCTCCAGC 


CCCTCTAGCC 




CAGCCACCGA 


GCTATGCCCC 


CCCCATCCCC 


CGCCCCTCCG 


CCCCCCTCCC 


CCTCCTCCTT 


300 


CCCTTCGCCC 


TCCTCCCCCT 


CTGCTCACGC 


GTCTGGGGTA 


CGGATACAGA 


GGACCGGCTG 


360 


CTCGAGCATC 


TCCTGGA1CC 


TTCCCCCTAC 


AACAACCTTA 


TCCGCCCAGC 


CACCAATGCC 


420 


TCTCAGCTGG 


TCACACTACA 


GCTTATCGTG 


TCACTCGCCC 


ACCTCATCAC 


TCTCCATGAC 


480 


CCCCAGGAGA 


TCATGACCAC 


CAATCTCTCG 


CTCACCCAGG 


AGTGGGAAGA 


TTATCGCCTC 


540 


ACCTCGAAGC 


CTGAAGAG7T 


TGACAACATG 


aagaaagttc 


CGCTCCCTTC 


CAAACACATC 


600 


TCGCTCCCAC 


ATGTGGTCCT 


GTACAACAAT 


GCTGACGGGA 


TGTACGAGCT 


GTCCTTCTAT 


660 


TCCAATCCCC 


TCCTCTCCTA 


TCATCCCACC 


ATCTTCTGCC 


TGCCGCCTCC 


CATCTACAAG 


720 


ACCCCATGCA 


ACATTCAACT 


AAAGCACTTC 


CCATTTGACC 


AGCACAAC7C CACCATGAAC 


7 BO 


TTCCGTTCGT 


GGACCTACGA 


CCGCACAGAG ATCGACTTGG 


TGCTGAAGAC TGACGTCGCC 


840 


AGCCTCCACG 


ACTTCACACC 


TAGTGCTGAG TCGCACATCG 


TGGCCCTCCC 


GGGCCCCCGC 


900 


AACGAGAACC 


CCGACGACTC 


TACCTACGTG 


GACATCACCT 


ATGACT7CAT 


CATTCCCCCC 


960 


AACCCCCTCT 


TCTACACCAT 


CAACCTCATC 


ATCCCCTGTC 


TCCTCATCAC 


CTCCCTAGCC 


1020 
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ATCCTTGTCT TCTACCTGCC 


ATCCGACTGT 


GGCCAGAAGA 


TGACCTTGTG 


CATCTCAC7C 


1080 


CTGCTGGCGC TCACGGTCTT 


CCTGCTCCTC 


ATCTCCAAGA 


TCGTGCCTCC 


CACCTCCCTC 


11 AO 


GACCTGCCGC TCGTCGGCAA 


GTACCTGATG 


TTCACCATGG 


TGCTTGTCAC 


CTTCTCCATC 


1200 


CTCACCAGCG TCTCCGTCCT 


CAACGTGCAC 


CACCCCTCGC 


CCACCACCCA 


CAGCATGCCG 


1260 


CCCTGGGTGA AGGTCGTCTT 


CCTGGAGAAG 


CTGCCCGCGC 


TCCTCTTCAT 


GCAGCACCCA 


1320 


CCCCATCATT GCGCCCGTGA 


GCGCCTGCGC 


CTGCCGCCAC 


GCCAGCGTGA 


GCGCGACCCC 


1380 


GCTCCACCCC TCTTCTTCCG 


CGAAGCCCCA 


GGGGCCGACT 


CCTGCACGTG 


CTTCGTCAAC 


1440 


CGGGCGTCGC TCCAGCCCTT 


CCCCGGGGCC 


TTCGGGGCTG 


AGCCTGCACC 


ACTGCCCGCC 


1500 


CCCGCCCCCT CACCGGACCC 


CTGTGGCTCT 




AGCCGGTGGA 


CGGCGTGCGC 


1560 






nATHArrACtA 


CGGTGAGTGA 


GGACTGGAAC 


1620 




CCCTCTCTTC 




TTGTCTTTCT CTCTGTCTTT 


1680 








ACACCACCAC 


CACCTTCCTC 


A. t V 


CACTCACAGC ACTCACCCCC 


CAGCTCCAAG 
vnvv # wnnv 


TGACCCCCTT 

A vn W W WAX 


CCTCATCTCC ATGCTCTTTC 


1800 


ACCCTGCCAC CCTCTGCTGC 


ACAGTACTGT 


TGGGTGGAGG 


ATGCACGAGT 


GAGCTACCAG 


1860 


GAAGAGGGGG GCTCCCCCGA 


CAGATCCATC 


CTTTTGCTTC 


ATCTGGACTC 


CCTCCTCCCC 


1920 


CACGCCTCCA TCCACACACA 


GCAGCTCCAA 


CCTGGAGGCT 


GGACCAACTG 


CTTTCTTTTG 


1980 


CCTGCTCTCC ATCTCTTCTA 


CGAGCCCAGG 


CAATAGTGTT 


GAGGAGCGCA GCAAGGCTGC 


2040 


TAACTGGAAC ACAGAGATGG 


CAGAGCCATC 


CACCCTGAGG 


ACTCACCCCC AAGGGGCCAG 


2100 


GAAGCGGACA GGATTGTCTG 


CTGCCTCCAA 


GTGATGGGAG 


AAGAGGGCTA TAGGACAAGG 


2160 


GGTGGAACGC CAGGAGCTCA 


CACCCCACCC 


CCCTGGCCTC 


ACACAATCCT AGCTCTGAAG 


2220 


GGAGGGGAAG AGAGAGGCCT 


GGGTGTGACC 


TGACACCTGC 


CCCTGCTTGA GTGCACAGCA 


2280 


CCTGCACTGG CTCGGCCCCA 


CAGTGGTCAG 


CGATTCCTGC 


CAAGTAGGGT TTACCCGGGC 


2340 


CCCATGGTGA CAGACCCCTG 


GCGGAGGCTT 


CCAGCTCAGT 


CCCACAGCCC 


CTTCCTTCTA 


2400 


ACGGATCCAC AGACCTGCTC 


CAGATCCTCT 


TTCCCCACTC 


AAGAATTC 




2448 



E?d## : l o 
Befogs : 5 o 2 
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mm 

Met Ala Arg Arg Cys Gly Pro Val Ala Leu Leu Lau Cly Phe Cly Leu 

15 10 15 

Leu Arg Leu Cys Scr Cly Val Trp Cly Thr Aap Thr Clu Clu Arg Leu 

20 25 30 

Val Clu His Leu Leu Asp Pro Ser Arg Tyr Asn Lys Leu He Arg Pro 
35 40 45 

Ala Thr Asn Cly Ser Clu Leu Val Thr Val Gin Leu Met Val Ser Leu 
50 55 60 

Ala Cln Leu He Ser Val His Glu Arg Glu Gin He Met Thr Thr Asn 
65 70 75 80 

Val Trp Leu Thr Cln Glu Trp Clu Asp Tyr Arg Leu Thr Trp Lys Pro 
85 90 95 

Glu Clu Phe Asp Asn Met Lys Lys Val Arg Leu Pro Ser Lys His He 
100 105 110 

Trp Leu Pro Asp Val Val Leu Tyr Asn Asn Ala Asp Cly Met Tyr Clu 
115 120 125 

Val Ser Phe Tyr Ser Asn Ala Val Val Ser Tyr Asp Gly Ser He Phe 
130 135 140 

Trp Leu Pro- Pro Ala He Tyr Lys Ser Ala Cys Lys He Clu Val Lys 
145 150 155 160 

His Phe Pro Phe Asp Gin Gin Asn Cys Thr Met Lys Phe Arg Ser Trp " 
165 170 175 

Thr Tyr Asp Arg Thr Clu lie Asp Leu Val Leu Lys Ser Glu Val Ala 
180 185 190 

Ser Leu Asp Asp Phe Thr Pro Ser Gly Glu Trp Asp He Val Ala Leu 
195 200 205 

Pro Cly Arg Arg Asn Glu Asn Pro Asp Asp Ser Thr Tyr Val Asp He 
210 215 220 
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Thr Tyr Asp Phe lie He Arg Arg Lys Pro Leu Phe Tyr Thr He Asn 
225 230 235 240 

Leu He He Pro Cya Val Leu He Thr Ser Leu Ala He Leu Val Phe 
245 250 255 

Tyr Leu Pro Ser Asp Cys Gly Glu Lys Met Thr Leu Cys He Ser Val 
260 265 270 

Leu Leu Ala Leu Thr Val Phe Leu Leu Leu He Ser Lys He Val Pro 
275 280 285 

Pro Thr Ser Leu Asp Val Pro Leu Val Gly Lys Tyr Leu Het Phe Thr 
290 295 300 

Met Val Leu Val Thr Phe Ser He Val Thr Ser Val Cys Val Leu Asn 
305 310 315 320 

Val His His Arg Ser Pro Thr Thr His Thr Met Ala Pro Trp Val Lys 
325 330 335 

Val Val Phe Leu Glu Lys Leu Pro Ala Leu Leu Phe Met Girt Gin Fro 
340 345 350 

Arg His His Cys Ala Arg Gin Arg Leu Arg Leu Arg Arg Arg Gin Arg 
355 360 365 

Glu Arg Glu Gly Ala Gly Ala Leu Phe Phe Arg Glu Ala Pro Gly Ala 
370 375 380 

Asp Ser Cys Thr Cys Phe Val Asn Arg Ala Ser Val Gin Gly Leu Ala 
385 390 395 400 

Gly Ala Phe Gly Ala Glu Pro Ala Pro Val Ala Gly Pro Gly Arg Ser 
405 410 415 

Cly Clu Pro Cys Gly Cys Gly Leu Arg Glu Ala Val Asp Gly Val Arg 
420 425 430 

Phe He Ala Asp His Met Arg Ser Glu Asp Asp Asp Gin Ser Val Ser 
435 440 445 

Glu Asp Trp Lys Tyr Val Ala Mot Val 11m Asp Arg Leu Phe Leu Trp 
450 455 460 

He Phe Val Phe Val Cys Val Phe Cly Thr lie Cly Met Phe Leu Gin 
465 470 475 480 

Pro Leu Phe Gin Asn Tyr Thr Thr Thr Thr Phe Leu His Ser Asp His 
485 490 495 

Ser Ala Pro Ser Ser Lys 
500 



mm<D&2 : 1 9 1 5 
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#m^g-riE^- : CD S 

: 8 7 . . 1 5 8 3 

mi 



CCCC CGCTCA 


CTGGACCGLG 


GGuL lUACGG 


CTGCCCTGTG 


ACCCCACAGC 




o« 






UuuUuun J ufl 


CGCGCCCCCC 


TTCCCTCCTC 


\s i. i L A U 1 IIjW 


120 


TCCTCCCCCT 


TTGCGGGCCC 


CKGAACTCCC 


GCGTCGCCAA TCCCGAGGAA 


AACCTCATGC 


180 


ACCACCTTCT 


GAACAAAACC 


CGTTACAATA 


ACCTGATCCG 


CCCACCCACC 


AGCTCCTCAC 


240 


AGCTCATCTC 


CATCAACCTC 


CACCTC7CCC 


TCGCCCACCT TA7CACCGTG 


AATGACCGAG 


300 


ACCACATCAT 


CACCACCAAT 


GTCTCCCTCA 


AACACGAATG 


GACTCATTAC 


CGCCTGACCT 


360 


CCAACAGCTC 


CCGCTACCAC 


CGTGTGAACA 


TCCTCAGGAT 


CCCTGCAAAC 


CCCATCTGCT 


420 


TCCCTCACAT 


CGTGCTTTAC 


AACAACGCCG 


ACCCCACCTA 


TCACCTCTCT 


CTCTACACCA 


4B0 


ACTTGATACT 


CCCCTCCAAC 


GGCACCGTCC 


TGTGGCTGCC 


CCCTGCCATC 


TACAAGAGCG 


540 


CCTGCAACAT 


TGACCTGAAC 


TACTTTCCCT 


TCCACGACCA 


GAACTCCACC 


CTCAACTTCC 


600 


CCTCCTGGAC 


CTATCACCAC 


ACGGAGATAG 


ACATCCTCCT 


CATGACGCCC 


ACAGCCAGCA 


660 


TCGATCACTT 


TACTCCCACT 


CCTCACTCGG 


ACATAGTGGC 


CCTCCCACCG 


AGAAGGACAG 


720 


TGAACCCACA 


AGACCCCAGC 


TACCTGGACG 


TCACTTACGA 


CTTCATCATC 


AAGCCCAAGC 


780 


CTCTCTTCTA 


CACCATCAAC 


CTCATCATCC 


CCTCCGTCCT 


CACCACCTTC 


CTCCCCATCC 


B40 


TCGTCTTCTA 


CCTGCCATCC 


GACTGCGCCC 


AGAACATCAC ACTCTCCATC 


TCACTCCTGC 


900 


TCCCACTGAC 


ATTCTTCCTC 


CTCCTCATCT 


CCAAGATCCT 


CCCACCCACC 


TCCCTCCATG 


960 


TCCCTCTCAT 


CGCCAAGTAC 


CTCATGTTCA 


CCATGCTCCT 


GCTCACCTTC 


TCCATCCTCA 


1020 
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CCACCCTCTG TCTCCTCAAT CTCCACCACC CCTCCCCCAC CACCCACACC ATCCCACCCT L080 

CCC1CAAGCG CTCCTTCCTG CACAACCTCC CTACCTTCCT CTTCATGAAG CGCCCTGCCC 1140 

CCGACACCAG CCCCGCCAGA GCCTTCCCGC CCAGCAACTC ATGCGTGACC AAGCCCGAGG 1200 

CCACCCCCAC CTCCACCACC CCCTCCAACT TCTATGCCAA CTCCATGTAC TTTGTGAACC 1260 

CCCCCTCTGC ACCTTCCAAC TCTCCACCCC CCTCTACCCC GCTCCCTATC CCCAGGGATT 1320 

TCTGGCTGCG GTCCTCTCCC ACCTTCCGAC ACGATCTCCA CCACCCATTA GAAGGTGTCA 1380 

GCTTCATCCC CCACCACATG AAGAATGACG ATGAAGACCA CAGTCTCCTT GACCACTGCA 1440 

AGTACCTCCC TATCCTGGTG GACCCCCTCT TCCTGTCGCT GTTCATGTTT GTGTGCGTCC 1500 

TCCCCACTCT CCCCCTCrTC CTCCCGCCCC TCTTCCAGAC CCATGCAGCT TCTCAGGGGC 1560 

CCTACCCTCC CCACCGTGAC TCAGCCCCCC CTGGGTTGTC GCCTCAGAGC ATGTGAGTGG 1620 

COCGGTGGCC ACTTTGCTCC TTCTTTCTCC CTTGTGCCCC ATGACGCCCT AAGTAAATAT 1680 

GTGACCATTG GCCATCAACC CCATCAAACC AGCCACACCC CTCCAACAGG CAACGATGGG 1740 

CCCCTGGCCT GTCCTCTCTG AATCCCTTGC AGGGATCCCA GCAACCCCCA CTAGGACGGA 1800 

GCTICAGACA CTTCAATTCT CCCCTCTCTT CCTTCCCTCC ACCGGGCAAT CCCCATAAAG 1860 

ATGACTTCGI AGCAGCACCT ACTATGCTTC AGGCATGGTG CCCGCCTGCC TCTCC 1915 

ae?y#^- : 1 2 
semilogs : 4 9 s 

mi 

Met Arg Arg Ala Pro Ser Leu Val Leu Phe Phe Leu Val Ala Leu Cys 
1 5 10 15 

Gly Arg Gly Asn Cys Arg Val Ala Asn Ala Glu Glu Lys Leu Met Asp 
20 25 30 

Asp Leu Leu Asn Lys Thr Arg Tyr Asn Asn Leu lie Arg Pro Ala Thr 
35 40 45 

Ser Ser Ser Gin Leu lie Ser lie Lys Leu Gin Leu Ser Leu Ala Gin 
SO 55 60 

Leu He Ser Val Asn Clu Arg Glu Gin He Met Thr Thr Asn Val Trp 

65 70 75 80 



(80) 
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Leu Lys Cln Glu Trp Thr Asp Tyr Arg Leu Thr Trp Asn Ser Ser Arg 
8 5 90 95 

Tyr Glu Gly Val Asn lie Leu Arg lie Pro Ala Lys Arg lie Trp Leu 
100 105 110 

Pro Asp lie Val Leu Tyr Asn Asn Ala Asp Cly Thr Tyr Glu Val Ser 
115 120 125 

Val Tyr Thr Asn Leu lie Val Arg Ser Asn Cly Ser Val Leu Trp Leu 
130 135 140 

Pro Pro Ala lie Tyr Lys Ser Ala Cys Lys lie Clu Val Lys Tyr Phe 
145 150 155 160 

Pro Phe Asp Gin Gin Asn Cys Thr Leu Lys Phe Arg Ser Trp Thr Tyr 
165 170 175 

Asp His Thr Clu He Asp Met Val Leu Met Thr Pro Thr Ala Ser Met 
180 185 190 

Asp Asp Phe Thr Pro Ser Gly Glu Trp Asp lie Val Ala Leu Pro Gly 
195 200 205 

Arg Arg Thr Val Asn Pro Gin Asp Pro Ser Tyr Val Asp Val Thr Tyr 
210 215 220 

Asp Phe lie He Lys Arg Lys Pro Leu Phe Tyr Thr He Asn Leu He 
225 230 235 240 

He Pro Cys Val Leu Thr Thr Leu Leu Ala He Leu Val Phe Tyr Leu 
245 250 255 

Pro Ser Asp Cys Cly Clu Lys Met: Thr Leu Cys He Ser Val Leu Leu 
260 265 270 

Ala Leu Thr Phe Phe Leu Leu Leu He Ser Lys He Val Pro Pro Thr 
275 280 285 

Ser Leu Asp Val Pro Leu He Gly Lys Tyr Leu Met Phe Thr Met Val 
290 295 300 

Leu Val Thr Phe Ser He Val Thr Ser Val Cys Val Leu Asn Val His 
305 310 315 320 

His Arg Ser Pro Ser Thr His Thr Met Ala Pro Trp Val Lys Arg Cys 
325 330 335 

Phe Leu His Lys Leu Pro Thr Phe Leu Phe Met Lys Arg Pro Cly Pro 
340 345 350 

Asp Ser Ser Pro Ala Arg Ala Phe Pro Pro Ser Lys Ser Cys Val Thr 
355 360 365 

Lys Pro Glu Ala Thr Ala Thr Ser Thr Ser Pro Ser Asn Phe Tyr Gly 
370 375 380 
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Asn Ser Met Tyr Phe Val Asn Pro Ala Ser Ala Ala Ser Lys Ser Pro 
385 390 395 400 

Ala Gly Ser Thr Pro Val Ala lie Pro Arg Asp Phe Trp Leu Arg Ser 
*05 £»lo 415 

Ser Gly Arg Phe Arg Gin Asp Val Gin Glu Ala Leu Glu Gly Val Ser 
420 425 430 

Phe lie Ala Gin His Met Lys Asn Asp Asp Glu Asp Gin Ser Val Val 
435 440 445 

Clu Asp Trp Lys Tyr Val Ala Met Val Val Asp Arg Leu Phe Leu Trp 
450 455 460 

Val Phe Met Phe Val Cys Val Leu Gly Thr Val Cly Leu Phe Leu Pro 
465 470 * 475 480 

Pro Leu Phe Cln Thr His Ala Ala Ser Glu Cly Pro Tyr Ala Ala Gin 
4B5 490 495 

Arg Asp 
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#B**£^ 1 8 4 ifcCT) 8 

[MtfJB] 1995#3^3H 
[lilEl*]^] 

s» h *3 - KT** * U**- K<3ffi^J*»&fc*J|iSl3*ljfcDN\ 

3 . DNAli, gB?tj#-§. : 6 Kftifti T = y L < It 9 n - >HnAChR a 4 

. 2 (ATCCg^ff 6 9 2 3 9) HioTa - *L475 ^ifi?|*3- Kt 
* tf\ * fiDNAcD 5 ' * * V* f- Krt** o - >HnAChR a 4 . j (ATCC^^-sp- 

6 9 1 5 2) Ciotn- KS ft* 7 5 7 £BE?ij £ = - KT* m*a2J 
A. 

4. DNAti, BB?!l#-§-: 5 Km HVc * Sf «> K 3: rr - KBB9U U^^fKl8 
4 - 2 0 6 7) fc*</»5Rj»*#-C4>L < Mt, ^u->HnAChR a 4. 2 (ATCC^x 
H6 9 2 3 9) ?><r«3- Ki*A#«5*IIfl9U^E3niHKv»Ktt*ft-C/^r 
'if^'ti^, i^(iDNA^ 5 ' ^ 1^^-^. K^rf n- >HnAChR tt 4 . 1 (ATC 

c§a#-s§-6 9 1 52) h'm\fc<D&mK-&^mm4kftTK^j -rv v 

5. DNAfi, eS?lJ#-^ : 5 K%Mtz%* U*f h'1 8 4 - 2 0 6 7, & L < »2 
^ n->HnAChR a 4 . 2 (ATCC£x#-§- 6 9 2 3 9 ) <?> a * a - K*$A#: t MM. 

— CD* * K£^T*3\ t^tiDNA<7)5' n- 

nAChR a4 . 1 (ATCC^x^-f-e 9 15 2 ) 60 a « 3- K}f ^flttKEI — <*? 

g^!l&;fiT* T^^2J coDNA. 

ntS6j <7)DNA. 

8. DNAoo % 9 Kli. : 7 UfW fc^Rfcjfc^rj - Kgfi?!l (J* 

9V**Y 73-1581) C^^i^ft^Wr'J^Xfl, \Wi~$M. 6 J 
<7)DNA 
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9 . DNA^)^ ^ u*?- Ktt. E3fll#* : 7 fcftlffc* * K 7 3 — 1 5 8 

11 dna^ ? u** b-it, &?\m-s§-: 1 2ii»»ffcT5 y»Kyy*3- Ki" 
& rat** 1 0 J <7>DNA 

12. DNA?>;s ^ v^^- Kfi, £?!!$•!§- : 1 1 KftlffzZ? K8 7 !^t> J? 
DNA. 

13. DNA«t)^ ^ Kfi, E^iJ#^- : 1 1 KJStfjt** V*?- K8 7-15 
8 3 <oE9o*^r-r* OJ O DNA. 

15. 3 t> , H h ft&mi&Wi- a f > 14 T -b JV ^ <J > g§#<7> £ ^ ;/jz. ^ y 

1 6 . t'Z'V Aft >^;p*i&m"c§ ^>#'i4^^r-r«> r» 
1 5 j (??*fflj3a. 

17 ^tya-? M4/? 2 S 14/9 4 3^^**53 *l* rm^^l 5J Olffl^. 

18. Hi^fya-? h -CafeS rm^^l 5 J <7>«m&. 

19. mm±, DNAfc J:cT3-K?ft41tt^li2 TO± <D*Y fx. -7^ 

h^3 - K1-&4?£ < t <> 1 ;ffi?>DNA-c h 7 > * 7 * - A £ rffif#S 2 OJ 
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itm. 2 1 (onm,. 

23. a h {i, ai> ff2 , aj? a4i a5 a 7 ^p,i^?ju r 

24. a ^--7*j.--y m±, a4 $ tztt a7 frbM$i2ii2> [mMm. 2 1 J <7>MH&. 

25. tfa^^'t h ^t/a- -y h £ =z - K"f~ & DNA-c F7^X7t-A 
rm^^2 1 J <7>*BIJfe. 

26 DNAfi i o -r =r - K?tL2. 1 « i tz it 2 «W±ct>^- -7 jl- y h & 
^'t^W^ia'te-n^^tiT-fef-^n 'J >f§ft^Mtl. T»*^2 0J 

*M&'r4- 3 ^ > t£ r -t f - * ^ >j y &m-wm>& t itm t x m £ -r & ^ t * t> # «9 , 

29. * < f £ {i ff 7 ^ -7-jz. - -y h ^ t> il^ ? ft* t h #0*fflSat4- =r f- > 

t§T-b^-;H7 'J >§§M7"a^^ K 

3 °. Tffi*^29j CO lSJ Tt: (i 2 tttJl± co ^-7*3-^.-7 <b & & x. k h 
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*vm&^:*mfc-f&iimz}3\,>x (a) n*au < t <> i wodma, 

ffllite^RNA^^KBia+^^A U (b) 1*1 (a) OfflJS&*<*>#jg*fflfl&14- 

36 «tet*<a#&*fflj&te:=. n T -b a «; y 7*3. -y h £ X 

% <r> m&-& Soffit; is </»T (a) rit*^ 1 0 J <7>/J>& < 1 1 l ffi<7)DN 

< <t 4) 1 i^atya^y h Ki-£ DNA, £ tzttZti t ffiflite?) 

™**mmnm.* csal, (b) is (a) <7?*Bji'g,4 , <7?tt^*fflm'i4-3^>tt 

37. rflt#:S 1 J c7)DNAic J: oT3- K 3 ft£ i£3S*nRNA 

38. rat** 1 OJ oDNAt J: oT3- K$*L*^i«l»nRNA. 
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*°. \mi^M 3 8 J c7)mRNA-e h?>*y *-J*2tl tzMJfe,. 
£3- F-T &mRNA T > 9 > 7. 7 * -A Ztltz TM^^39J <*>fflm. 
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